AGES ESL 77 BE 
. r 
e 


1 


iment 


de 


E 


101 


6b“! K... 


* 
1 
4 
: 
»- 
* 
* 
* 
1 


„ 
, , 
A. * 
4 « 
5 
RIS [ 
2 
* 
- 
- — — — 
” 
: 
» 
— 5 
9 * 
* = — - * 
A . 
. 22, 
. 


7 " & 
* ” £ 
* 4 
mw 1 * 4 7 
— — . ET - _ — 
as £ « 3 
*.. * 2 * 
£ g®- » 4 w ©»: * 
4+ 25 
0 ; - ty 
7 7 * » - 5 
Þ * 
. 0 * * * 
% * # 5 
* S 4 f ; ** * A. * 
- q — ** 
* oy = w% {ts Se 1 * 4 - 
* ; 4 F 4 A 
* pg , : * ol * * a 4 
% * F 
3 | # 2 Wo 
> + . * { » 4-4 " 70 
3 — 
* * ” * -# 
4 4-9 ö T4 
> * * % * a 
4 PM 1 .* * 7 -» rath * 
* uf Q ; "x 
a * * — *%. 7 0 bh 
L g 8 * E A. ws EE _ a4 
RES Ir - —U—ä—ää— — 0 —— — — —— —— — — — — „ —ů ů — — — — — — ÆũÜ·˖’z — xx — 
3 1 — — * —— AX w n — 2 4 x — — w o 
LS = "x = — * % * ＋ 
” 7 3 EY 4 0 . 4 8. 
. 
x | !.-48 by * * : * 
: as 5 LOS &— I . & + 4 
PS , 4 
FIRE: p ”. 4 8 
* * 1 8 
4 £ * 4 os 
Wo | - * N — 2 0 up . b . 
: k * + ; | Sig * 
3 4 a 7 * 4 1 9 a — — 2 — . - ——_—— 1 — ES FN 
1 a 0 —4 ; #© | . | A 
8 : 
"c *; this. 
FX no 
4 
i » £ 
* Dd 
5 wr 
"= - 
+ - 
2 — — 
— aw ” 
3 % = 4 f * 
1 . 1 1 
4 — 6 
* 
14 2 2 , Gl 
3 * 
. N 4 
_ * Py 2 
* * 
"A — 1 


| 5 _ 
% we 


r 
"OE 


1 PSs | * , r D 5 lt 4 
* 
5 — "©. 
5 3 * 1 
+ L. iy, * 
* be j 
FI | 1 
57 5 wi ph; 
0 


| Fay ö n, K of 1 0 no- 
ble order of the Garter, Lieutenant of her Aicfrics 
Counties of Saſſex and 


Furrey, Conſtable of her 
Maieſties Honour and Caſtle of Winſor, Lord high 
Aamirall of England, Ireland, and Wales, and 


of the Dominions an d Illes of i the ſame, of che 


I Greynes \Captaine| ge- f 
|  nerall of ber Maieſ ies Scat and Nami 
Eb reyall, and one of her Maieſties moſt 
honourable provie c 7 & Da- | 

vis wiſherb 5 


t F EE * Fr 
19 good Lord, as by thei 1 ay 
nature, all men are de 
of knowledge, and rake ple 
"Md, © ſyre in the varieties of vn 
"+: || ſtanding, ſo it is likewiſe, in- 
(9 V0 |, grafted by the ſame benefit of 
Nin nacure,in the hearts of true no - 
l bilicie, not onely to excellthe 
Ii = vul ar ſort, but alſo to cheeriſh, 
" c apporyinde eto ſach as ſhall in due courſe pro- 
ſecute their vocation: and as ſuch practiſes either ſpeculatiue 
ot mecanĩcall, ſhall receiue fav urable place in the honoura· 
ble opinion of nobilitie, by ſo much the mote ſhall theprac-, 4 
tiert be eſteemed: which i is the cauſe that at this time imbol- 4 
| deneth me to preſent vnto your, moſt honourable favour 7 


this {mall Treatiſe of — n, being a briefe collection. 

ol ſuch practiſes as in my fevefell Voyages I haue from ex- 
bee collected. Among which in three ſeverall attempts 
or the nnd, of the Nord velt 'pallage, cherche to 1 8 | 
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authoricie of his command, with a lea 
might haue paſſed the ſame, and returning 
s . „ 
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Y 3 8 
e . 
1 be * * ns 
* Y 


de 
more then 80. leagues toward Braſid, my ſelſe being in his 
- Ship named the Deſre, without Boate, Oares, Say les, Ca- 
| Þles, cordage, victuals or health ot my company ſufficient 
for that attenipt, was ſeparated in a freit of weather, and for- 
ced to ſeeke the next ſhore for my reliefe, and recovering a 
| harborow by vs named Pert Deſire, being in the latitude of 
48. deg. did there repaire my melt miſerable wants, and there 
ſtaying foure moneths in moſt lamentable diſtreſſe, did a- 
gaine conclude with my company, to giue another attempt 
d b paile the ſtraights, as my belt mean . And 
| threetimes I was in the South Seas, but ſti [ by furious wea- 
| ther forced backe againe : yet notwithſtanding all this my 
labour ro performethe Voyage to his profice,and to ſaue my 


| lelfe ( for] did adventure and my good friends for my ſake 


1100. pounds in the action) M. ( vdiſb was content to ac- 
count me to be the authour of his overthrow, and to write 


wich his dying hand that I ranne from him, when that his 


ovvne Ship was returned many moneths before me. 
I am bold to make this relation vnto your Lordſhip, one- 


ly to ſatisfic your Honor of my converſation,forwerel faul- 


i 
[i 


tie ol ſo foule a crime, I were wo | 
| qnents,in preſuming to preſentth is Treatiſe ro your honou- 
- | rableLordſhip, and now referring my cauſe to your Lord- 
\ | ſhips conſideration, I will againt rerurne to my purpoſe. 
ln choſe Northwelt voyages, where Navigation mult be 
executed in moſt exquiſite forty in thoſe attempts I was en- 
forced to ſearch all poſſible meanes required in ſayling, by 
which occaſion I haue gathered togetfier this briefe Trea- 
tiſe, which with my ſelfe 1 doe dedicate to your honourable 
protection, being deſirous if ic lay in my power, to doc farre 
| [@xcater matters in ycur Lordſhips ſervice, hoping of your 
| honourable pardon, becauſe it is onely done to ſhew my 
dutifull affection, & nor for an ſingularitie that the worke 
containcth. For I thinke there be many hundreds in Eng- 
land chat can in a farre greater meaſure and more excellent 
methode expreſſe the noble art Navigation, and! am ful- 
Iy perſwaded that our Cauntrey is noc inferiour to any for 
men of rare knowledge, fingularexplicauon, and * 
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execution of the Arts Mathematicke, for what ſtrangers may 


be compared with M. Thomas Digges Eſquire,our Country- 
man the great Maiſter of Archmaſtrie, and for Theoricall 


ſpeculations and moſt cunning calculation, M. Dee and M. 


Thomas Heriotts are hardly to be matched: and for the me- 
chanicall practiſes drawne from the Arts of Mathematicke, 


our Countrey doth yecld men of principall excellencie, as 


M. Emery Mullenenx for the exquiſite making of Globes 
bodies, and M. Micholas Hellyar for the ſingularitie of por- 
traiture, haue the praiſeof Europe, M. Baker for his skill and 
ſurpaſſing grounded knowledge for the building of Ships 
advantageable to all purpoſes, hath not in any Nation his 
equall. R 

7 5 now that I may returne to the painefull Seaman, it 
is not vnknowne to all Nations of the earth, chat the Engliſh 
goeth before all others in che practiſes of ſayling, as appea- 
reth by the excellent diſcovery of Sir Francis Drake in his 
paſſage through the ſtraights of ¶Magilane, which being 
then ſo raſhly knowne, he could not haue paſſed, vnlelle he 
had bin a man of great practiſe and rare reſolution: ſo much 
I may boldly ſay, becauſe I haue ſcene & taſted the froward- 


1 


nelle of the place, with the great vnlikelihood of any paſſage 


I might here repeate the moſt valiant & excellent attempts 
of Sir Hugh Willeughbie, Sir Tobn Hawkins, Sir Humpbry Gil- 
bert, and your Lordſhips ſervant M. George Raymond, with 
divers others that haue given moſt reſolute attempts in the 
practiſes of Navigation,aſwell tor the diſcovery as other exe- 
cution, whereby good proofe is made, that not onely in the 


skill of Navigation, but alſo in che mechanicall execution 
of the practiſes of ſay ling, wee are not to be matched by a- 


ny Nation ofthe eartn. 


And lich Navigation is the meane whereby Countryes 
are diſcqvered, and communitie drawne betweene Nation 


and Nation, the word of God publiſhed to the bleiledreco- 


very of the forraine ofcaſts from whenee it hath pleaſed his 


divine Maicftic as yet to detaine the brightneſſe of his glo · 
ry: and that by Navigation | 


common · weales through mutu- 
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all trade are not onely ſufficzently ſuſteined, but mightily 
enriched, with how great eſteeme ought the painefull Sea. 
man to be embraced by whoſe hard adventures, ſuch excel- 
lent benefits are atcheiued, for by Nis exceeding great haz- 
zards, the foꝶne of the carth, the quantities of Countries, 
| the diverſitie of Nations, and the natures of Zones, Climats, 
Countries and people, are — made knowne vnto 
vs. Beſides, the great benefits mutually interchanged be- 
tweene Nations, of ſuch fruits, commodities, and artificial. 
practiſes where with God hath bleſſed each particular coun- 
try, coaſt, and nation, according to the nature and ſcituation 
of the place. ee „ 5 
For what hath made the Spanpard to be fo great a Mo- 
narch, the Commander of bath Indias, to abound in wealth 
and all natures benefits, but onely the painefull induſtrie of 
his Subiects by Navigation, their former trade was only figs, 
oringes, and oy le, but now through Navigation is brought 
to be gold, ſilver, pear les, ſilkes, and ſpice, by long and paine- 
full trade recovered. hich gteat benefits onely by her Aſa- - 
efties loving elemency & mercitull favour he doth poſſeſſe: 
for if her Highnes and her moft honourable Lords would 
not regard the ſmall diſtance hetweene her dominions and 
thoſe famous rich Kingdomes, the calinetle of the paſſage 
being once diſcovered(the Noxthweſt-I meane) with the full 
| ſufficiency of her Highnes Subiects to effect the ſame, there 
could then be no doubt, but her ſtately ſeat of London ſhould 
be the ſtorehouſe of Europe, & a nurſe to all Nations, in yeel- 
ding all Indian commodities in a farre better condition, and 
at a more eaſie rate then now brought vnto vs, exchanging 
commodities of our one ſtore, with a plentifull returne at 
the firſt hand; which now by many exchanges are brought 


vnto vs. CC 
Then ſhould the Spanyard againe returne to his olde trade, 
, bed the Commander of the | 


and our ſacred Soveraigne beſ m 
* | | earth: which trade and moſt fortunate diſcovery, we aboue 
all nations ought moſt principally to regard, becauſe of the 
ſingularitie and invincible force of our Shipping, which is 
trelle of our Country, but 
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conqueſt char her Aaieſty had again ſt the huge 
command of 3 Lordſhip, who there in 
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alſo the dread of our adverſary ,and che glory of our nation: 
wherein we doe in no ſort flatter our ſelues, for it was made 


apparancto all Nations of the earth, by the late 


i 
[1 


vinciole flecte of the Spanyard,being by herIygyie vn 
1 perfon & in place 
ie, to your eternall glorious fame did diſgrace 
their glory and confound their force, and manifeſt their 
weakenelle by their daſtardly flight, through Gods provi- 
dence and your Lordſhips ſtately reſolution. | 


of her Mate 


Then (ith Navigation is a matter of ſo great moment, 1 


| 


ſuppoſe that every man is bound in duty to giue his beſt fur= 


therance tkereunto: among whom as the moſt vnmeete of 
all, yet wiſhing all good to the painefull traveller, I haue 
1 this ſhort Treatiſe, naming it the Seamars Secrets, 
ecauſe by certaine queſtions demaunded and anſwered, I 
haue not omitted any thing chat appertaincth to the ſecret 
of Navigation, whereby if there may ere any increaſe of 
2 or eaſe in practiſe, it is the thing which I chiefly 


t che neceſſary concluſions of Navigation in 


: 


To 
briefe and ſhore tearmes, is my onely intent, and therefore [ 
omit to declare the cauſes of tearmes and definition of artifi- 
Ciall wordes, as matter ſuperfluous to — purpoſe, neither 
haue I layde downe the cunning concluſions apt for Schol- 
lers to practiſe vpon the ſnore, hut onely thoſe things that 
are needfully required in a ſufficient Seaman: beſeechin 
your honourable Lordſhip\to pardon my boldneſſe, — 
with your fayourable countenance to regard my dutifull af- 
fection, I moſt humbly commit your good Lordſhip to the 
mercies of God, who long preſcrueyour health, with con- 
tinuall increaſe of honour. . * 


| 


\ 


Tour Lordſhips in all duti- 
ul ſervice to cammaund, 
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ban is Navigation? © ET tt 


Avigation is tat 2 Art which 
dcmonftrateth by infallible concluſt- 
4 a, ſufficient Ship maß ber 
hv ha 61 che Bode hor from 
1 to place, by. Coꝛſe and Tra⸗ 
ers. 


t pilote is void of all doubt to 
Df whit, the artis the 82izontall Navigation, 
 fefteth all the varieties the Ships motion within the Þozizon 
tall plains ſuperficies, w xe phery hn ee polen arr. 
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What: is a Corſe? 
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oxall lin? which paſſeth betweene place 
place, acc to the true Hozizontall poſition of the 
vpon which bins he hp peering her motion, ſhall 


hat! is a Trauert? 


: motion, 
plaine ſu- 
8, the Ships 
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Toſtrumenes are neceſſary. ot the execution 
bl this excellence zl. OW Af [ones 
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hat is the Sea — 


into 32. cu parts, an | b eur 
name, as in the figure fol l owing 
the Compal doth | 


ö ree applied to meaſure x: 
| fe is 3 2. points, 60.de- 
cg, ſeconds, and thirds, 


' t + 


e 53 in degrees app e 
ſq that the generall content 


mans 24. houres fi h their mi 
wb z is the vſe of 1 5 5a bange o (he e 


199 


neth E22 vom way 


Ln 


with . andin 


1and ( the derne having his greate® Hozth vec 
_ ſomewhat pa 


2 * 


1 rod and to thoſe people vſsth but two points ofthe Co 
po rłoꝛme the motion of 12. houres : therefoze the diſtinctions ol 
time map not well be giuen by the Compalle, vnlene the Sunne 
be vpon the Meridian, oz that pou be farre tomard the No2th, in 
ſuth "places where the Sunnes Poꝛtzontall motten is very ob- 
lique, ſoꝛ there the houre may be ginen by the os og? withent 
any great errour, but elle where it cannot. There 
trauaile muſt either vie the Globe, oz an Equmottiall 

whom time may be moſt certainly mealured, if there be good con⸗ 
5 F. tion of the variation of the Needle, by which the ö 


"1 | theroce can n no goad concluſion follow be ſuch pragiſes, TOR 
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ans 29 meg 
What is ; the vſe of 360 .degrecs of Azamuth ? 
P the degrees hg 5 5 js known the quantity of the riſing 
and ſetting ofthe Sunne, Poone, and Starres, whereby is 
knowne the length of the da es and nights inall 9 and at 
all times, they alſo hem a moſt pzeciſe Pozizontall diſtinction of 
the motion of E Starres, whereby the cer- 


rointls of time is meaſured, and the variation of the Compaſſe, 


all places elpe of the Globe. has 
How 1 is the hourc of the day knowne by the Compalle ? 


iT hath becne an ancient cuſtome among Mariners to deuide 
the Compaſſe into 2 4. equall parts oz 152 by which they 


haue vſed t. 1 gulch time, ſappoling an Eaſt Sunne to bes 6. 
of the locks, a Sauthealt 'Sumne 9. of the clocke, and a South 
5 bes, 12. ok the clocke, it. as in the figure following ſhall plain 


ly appear. But this account is very abſurd, foz with vs in Eng⸗ 
nation, ) it is 
ft 7. ol the clocke, at an 9 at a South- 
eaſt Sunneit l paſt 10. ot ths clocke : alſo when the Sunn is lr 

inoctiall, che Þunne is halte the day Eaſt; and haife the 
{f, to all thoſe that be vnder the ſame, ſo that the Dunne 


mpalle, fo 


joſe that 
fall, by 


92 


is directed, foz this is a generall thing to be regarded. as 
in the Compalſe, as in any dials 02 other inſtrument, oꝛ con-- 
cluſion whatſoeuer, wherein the vile of the Needle is required, 


that vnleſſs there be good regard vnto the variation of the ſame, 
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the knowledge of the tydes, haue applied 98 Paones moti 
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from another, therefoze to eee this difference of the 
Moones motion, is the onely meane wyereby the time of tyde is 
moll pzecilely knowne, -  - 


of the. Moones Motion 


Du mult vnderſtand the Poone hath two kinde of motions, 

a naturall motion,anda violent motion, her violent motion is 
from the Eaſt toward the Melt, cauſed bythe violent ſwiftnes of 
the diurnall motion of primũ mobile, in motion the e 
is carried about the darth in 2 4. houres and 50. minutes netreſt 
one day with another, foz although the diurnal period of the firſt 
mouer be perfo2med in 24. houres, yet becauſe the Moone euerp 
day in her ſloweſt naturalt motion moneth 1 2. degrces, therefoze 
chee is not carried about the earth, vntill that her motion be alſo 


carried about, which is in 24. houres and 50. minutes neereſt. 


Per naturall motion is from the Welk towards the Caſt,con- ' 
trarp to the motion of the firſt moner, wherein the Poonc hath 
thzee differences of mooning, a ſwift motion, a meane motion, 
ra flow motion, all which is perfozmed'by the diuine oꝛdinante 
of the Creatoz in 27. dayes and 8. houres, neereſt thaough all the 
degrees of the Zodiac. 

Mer ſlow motion is in the point of Auge 02 apogeo, being then 
fartheſt diſtant from the earth, and then the mouety in euerp dap 
12. degrees. 

Her ſwift motion is in the oppoſite of Auge oz perigeo, being 
neereſt vnto the earth, at which time ſhee moneth 14. degrees, 
with ſome {mall difference of minutes in euerp 24. houres. 

Betweene thoſe tws points 1s her meane motion, and then ſhe 
differences are cauſed by 
wucth, and are onel 
their better eale in 


perfoꝛmed in the Zodiac, but the Sta men 


| * 
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Jn euerp 29. dayes 12. houres 44-minuts with another th2ongh 
che yeare, the Sunne and Boone are in coniunction, and therefo:e 
that is the tzuantitie of time betweene change and change, foz al- 
ugh the Boone in 27. dayes and 8. houres,perfo ning her nas 
turall motion, doth returne to the ſame minute of the Zodiac 
- from whence the departed, vet being ſo returned, ſhes doth not 
finde the Sunne in that part of the Ecliptick where ſhee left him, 
fo2 the Sunne in his naturall motion moning encry day one de 
—.— towards the Eat, is meued ſa far from the place where the 
Moone left him, as that the Moone cannot onertake the Sunne to 
come in coniunction with him, vntill ſhe haue perfozmed the moti- 
on dt 2. dayes, 4-houres, and 44. minutes neereff, moze then her 
naturall reuolution, and that is the cauſe wherefoze there are 29. 
ayes, 12. houres, 44. minutes betweene change and change one 
with another thzough the whole peare : but tie Seaman accomp- 
_ Moones motion, to be vnifozme in all places of the Zodi- 
ike, limitting her generall ſeparation from the Þunne to be 
ſuch as is her flowelt naturall motion, which is x 2, degrees, az 48 
minutes of time, in every 24. houres. 
VPyp which accompt there are 30. dapes reckoned betweene 
change and change, being 11. heures, 26. minuts, moꝛe then in 
truth there is: but becauſe this difference bꝛeedeth but ſmall er⸗ 


rour in their accompt of tydes, therefo2e to alter pꝛactiſed Rules 


where there is no vrgent cauſe, were a matter frinolons, which 
conſidered, J thinke it not amille that we pzoceede therein by the 
ſame methode that commonly is ererciſed, 


Sn ne 12. degrees, 02 48, minutes of time, and in this ſeparation 
the Moone moueth from the Sunne Eaſtword, vntill ſhee be at 
the full, koꝛ betweene the change t the full, it is called the Moones 
ſeparation from the Sunne: toz after the full hee doth apply to- 
wards the Smme, ſs that betweene the full and the change, it is 
called the Moanes application to the Sunne, in which time of ap⸗ 
plication ſhe is to the Meſl ward of the Sunne, as in her ſepara⸗ 
tion ſhe is to theEaſtward, oꝛ may ſayin the Heamans phꝛaſe, 
all the time ol her application ſhe is befoze the Dunne, and in the 

tim 10 4 —— Heis abaft t e Dunne. 
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Allowing the Poone in euerp 24. houres fo report from the 


een er hog, af 


e 2 


it foltoweth that ſhe doth moue 24. minutes in 12. houres, and in 
6. houres ſhe moneth 1 2. minutes, therefoꝛe enery houre ſhe mo- 
ueth 2. minutes, and ſuch as is the difference of hor motion.ſuch is 
the alteration of tydes, and therefoꝛe tuerp tyde differeth fromthe 
other 12. minutes, becauſe there is 6. houres betweene tyde and 
tyde: and in euery /houre the courſe of flowing oz refiowing alte- 
reth 2. minutes, whereby it appeareth that in 24. houres the foure 
tydes ol lowing and reflowing doe differ 38. minutes of time. 

And ſith the whole knowledge of this difference 02 alteration 
of tydes, as alſo the quantitie of tho Boones ſeperation and ap- 
plication to and from the Hunne, dependeth vpon the knowledge 
of the Moones age, it is therefoze neceſſary, that next ycu learne 
how the Sunne may be knowne. 

Foꝛ the perfozmance whereof there are two numbers eſpecially 
required, named the Pꝛime and the Cpac, foz by the Pꝛime the 
2 14 found, and by helps of the Epact the ene age is 

nowne. 


of the prüne or Golden number, 


T. pꝛime is the ſpace of 19. yeares, in which time the Poone 
perfozmeth all the varieties of her motion with the Sunne, 
and at the end of 19. prares beginneth the ſame renolution againe, 
therefoze the pzime neuer exterdeth the number of 19. and this 


p3ime doth alwayes begin in January, and thus the pzime is 


found: bnto the yeare of the Lozd wherein pon deſire to know the 
pꝛime, adds 1. then deuide that number by 19. and the remaining 
number which commeth not into the quotient is the pzime. Ex- 
ample in the peere of our Lo2d 1590. J deſire ta know hel zime, 
therefoze adde 1. vnts that peare, and Ihen it is 159 1. which J 
demide by 19. and it yeeldeth in the quotient 83. and there remai⸗ 


| neth 1.4. open the diuiſton, which commeth not ints the quotient, 
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N Epact is a number pꝛoceeding from the oucrplus of the 
1 ſolar and lunar yeare, which number neuer exceedeth z o. be⸗ 
cauſe the Moones age neuer exteedeth 3 0. fog the finding whercof 
this number onely ſerueth: and thus the Epatt is knowne, whit 
| Epact doth alwapes begin in Parch, multiplie the pꝛime by 11 
(being the neereſt diflerencobetweene the ſolar and lunar peare ) 
deuide the pꝛoduct by 30. and the remainer is the Epact. Example 
in the peare of dur 10d 1590. A would know-the Epact, firſt x 
 ſeeke the pꝛime of that peare, and find it to be 14. Jtherefozemuls 
it giueth the quotient . and there remaineth 4. vpon the diuiſion, 
| Which 4. is the Epact in the peare 159 0. which beginning in 


March, doth continue vntill the next March I, 


| 


of the yeare 159 


1 


| | 
| | 
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Of the ſolar and lunar yeare. | 


Yo ſolar peare 02 the yeareconſiſteth of i2.moneths, 
1 being 36s. dayes, and about 6, houres, the lunar peare oz 
the Poones peare containeth 12. Poones, and euery Poone 
29. dayes 12. houres, 44. minutes neereſt, which amount bnto 
354. dapes, 3. houres, 2 8. minutes, the content of the lunar peare, - 
which being ſubſiracted from 305. dayes, 6. houres, there reſteth 
II daies and 23. minutes, the difference betweene the ſaid 
from which difference the Epact commeth, _. 
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vo in January, and the Eat in x 


lhe bunker Artt conſider the day of the moneth wherein you 
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P this Table the Pzime and Epact may foꝛ euer be found, fo2 
when the yeeres 2 5 vou abe Ty and conti 


nue it fo; euer at pour pleaſure, 


Tho firſt circle tal th the peares ofotr And, the "WIR 
the pzime, and the third and inner circle ſheweth the Epact: vnder 
euery yeare pou ſhall find: his pꝛime on Epact * pzime a 


Hon to finde out the Moones age 


the 

1 Poones age, then note how man moneths 8 
the ſayd moneth and March, including both moneths, vnto thoſe 
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reckoning both moneths and the Epact, all which numbers ioyned 
together, if they excced not 30. is the Poones age, if they be moze 


then 30. calf awap 30. as often as you can, and the 5261 is 


| the Moones age, if it be iuſt 20. it is then new Poone, if 7. it is 
the firſtquarter day, if 15. it is full Moone, if 22. it is then the laſt 
quarter dap, and thus the Poones age is found ſoꝛ euer. 
And nob being able foꝛ all times either paſt, pꝛeſent, oz to come, 
ts giue the Poones age, I thinke it good by a few queſtions con- 
uenient fo; the Seamans pꝛactiſe, to make you vnderſtand tho 
neceſſary ble thereof, | 2 


For the account of Tydes. 


[ 
' 
] 


| Vun you deſire to know the time of full Sea ina 
at all (ach ſeaſons as occaſion ſhall require, you 


yplace, 
firſt 


vpon what point of the Compaſſe the Boone is, when it is full 
Dea at the ſaid place, vou muſt alſs know what houre is appꝛopꝛi- 
ated to that point of the Compaſſe, as befoze is ſhewed : foz vpon 
the change day it will alwayes be full Sea in that pl 
| Came inſtant oftime, by which conſiverations pou muſt | 
Maultiplie the Poones age by 4. deuide thep2odnc by 5. and to 

the quotient adde the houre, which maketh full Sea in that place 
vpon the change dap, if it exceede 12. caſt away 12. as oft as yon 
may, and then the houre of full Sea remaineth, and foꝛ enery 1. 
that reſteth vpon pour diniſion, allow 12. minutes to be added to 


the hourcs, foz 2. 24. minutes, foz 3. 36. and foz 4. 48. minutes, 


|  foz moꝛe then 4. will neuer remaine, & thus you may know peur 
> 15 to a minute, example, the Moone being twelue dayes old, 


I deſire to know the time offull Sea at London : firſt it is found 
by experience, that a Houthweſt and Noztheaſt Boone makes full 


Sea at London; next J conflver that 3. ot the clocke is the houre 


| learne what Poone maketha full bea in the ſame place, that is, 


app2opziated to that point of the Compaſſe,which number Xkeepe - 


in memozie, then J multiplie the Boones age, being 12. by 4.and 


that peeldeth 48. which being deuided by z. it giuetb in the quetienf 
9. and 3. remaineth, I adde the quotient g. to the houre 4, and it. 
maketh 12· houres, and foz the remaining number 3. J allo adde 


1 i; 5 i i 3 | - * 
mY q * 2 : mere IVE . 7 N 2 - | 
7 ———ñ — 1 1 | | | 
EIS wr „ a 2 
— 


4 * 
IF LS - 
T L F 
whe” 2 


S 
11 
1 
Li 
Eo 
i 


From the Southweſf, and becauſe the Moone mou 
 mozs then a point in euerp day, I therefoze adde 3. time 
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the Sunne to be, and knowing that tiwelue ol the clocke is 
pꝛiated ta the point Pozth. A may. therefoze boldly ſay that at 
twelne _ clocke-26. minutes paſt, it is full Sea at London, 
when the 
ded, becauſe the Poone hath moued 3 6. minutes moꝛe then 12. 
points in thoſe 12. dayes, which is one popnt and z muten fo; 
oP dap. as befoze. $77 
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46. minutes, ſo that Ifinde when the Poone is 1 2. / dayes alde, it 


is 12. of the clocke and 36. minuts paſt, at the inſtant of the full 
Staat London ; by this ozder you map at all places and times 
know the certaintie of pour tydes at pour pleaſure, . 


But thoſe that are not pꝛactiſed in Arichmetick, may account 


- theſe tydes in this ſozt, knowing how many dayes old the Poone 
is, he malt place the Poone -vpon that point of the Compaſee 
which maketh full Sea at the place deſired, -and then reckoning 
| from that point with the Sunne accozding to the diurnall motion, 
mut account ſo man points, and \o-many times 3. minutes as 
the Poone is dayes old, that is, foz euerp day one point, and tha 
1 ts, and there finding the Sunne, he muſt conſider whatis 
that is the houre of fall Sea. As foz 


honre allowed to that point where he findeth the Sunne, fo3 


Poone being 
12. dayes'old; A deſire to know the houre of full dea at London, 
now finding by foꝛmer experience, that a South welt Poone ma- 
neth full ea at Londen, A therefoze place the Poane vpan the 
point Sonthweſf, then J account from the point SouthweE 12. 
paints, reckoning with the Dunne accoꝛding ta the diurnall mo⸗ 
tion, Southweſt and by weſt foz the ſrſt point, WMeſt Southweſt 
foz the ſecond, Meſt by South foz the third, Weſt foz the fourth 
point, and lo fo2th,"bntill come to Nozth, which is 12. points 


ich place I finde 
app20- 


done is twelue dayes olde, which 36. minutes are ad⸗ 


* 


Niere followeth a very nel 8 
for the knowledge of the Tydes, named 
11 Ae 127 7 . 


r 
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ofa this Piiajkcn and his parts, e 


T. netellary ir foz the pong pꝛactiſing Seamans 
ſe,named an Horizoncall Tyde-Table, whereby he may ſhift 
his roy nd Poone (as they terme it) and know the time of 
his tydes with eaſe and very tertainelv, belldos the antwering of 
_ pleaſant and neceffaty que ; ved among Mariners) 
|| contriued,into. this methode, onely foz the benefits ef ſuch 
= actiſers in in 5 utgatie 

The ürſt part of this Jnlfr ment iy f Sea Compatle, dinided 
into 32, popnts.02. equal partes, the innermiott tircle-of which 


Compade is diuiden into 24. of thole into 4. 
r r r bein ae 

ſe thol elapde downe, in which places it 

n the commeth b pon the ſume popnt, ſo 

that — is required as to ne, op the points of the 


Compalls is there to be knowne. 

The next moueable circle vpon this Compaſſe,ts limited to the 
Sunne. vpon whole Inder the Sunne is _ powne, which circle 
is diuided into 30. equall parts oꝛ dayes ee 30. dapes 
betweonechangeand change, erde GAs amans account, 

ſo that whatſoener is demanded as tbe 2 age of the Poon, 
is vpon that circle to be knowne, 

The vppermoſt moneable circle is applyed to the @oone,vpon 
whole Index the Poone is layd downe, which is to be placed'ei- 
| ther to the points and partes of the Compane, os to the time ot 

ber age, as the queſtion r th, which confldered,the vſe of this 
Juſtrument is largely manifeſted, by thele * _ their 

anſwers following. 19 | 


How to know the tel he ui ni 
"pop any poynt of the Com Pp 


nne Moone, bb 
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at the ſame time. A therefoze place the Inder of the Sunne vpon 


of the Compa 
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the inder of the moone vpon the point Eaſt Nozthealt,thero keep- 
ing the ſame not to be mwued, then becauſe the moone is 10. daies 
olde; J mont the Inder of the Sunne vntfill A bzing the 10. day 
of the moones age vnto the Inder of the moone, and there J looke 
by the Ander of the Sunne, and finde vpon the Compaſſe that it is 
oe of the clocke at noone t zo. minuts paſt, when the moone 
is vpon the popnt Caft Nozthealt, being 10. dayes olde. 

2. Q. The Poonebeing twelue dayes olde, A demand at what 
hours He wilt be von the poynt B. S. Ee 

A. Inthis queſtion the point of the Com mpaſſe and Poones 
Mee en, as in the firlt, therefoze J place the Inder of the 
Poone — the point . S. E. And there Folding it without mo- 
uing, A turns the Ander of the Sunne, vntill the twelfth day of the 
nes age tome to the Juder of the Poone, and then the Inder 
Sunne ſheweth me _—_ e Hoꝛizon thehoure 8.therefoze 
that at 8. of the clocke at t, the Poone was then vpon 
Aha South Southeaſt. 

bs thus you map at all times Law the houre of the night by 
the Poone, vpon my nt of * CO ſo 22 the Poones 
age be alſo had. 


How by this Indruion, you ; nay know at all times vpon 
what . of che Com palle the Moone is. 


1. Q. When the Poone is 10. dapes olde, vpon r count of 
the Compaſſe Ghall the be, at 9. ofthe clocke in the moꝛning. 
1. A. In this queſtion the houre of the day and themoones age 
is gtuen, thereby to finde vpon what poynt of the Tompaſſe ſhe is 


the Compalle, at the houre 9. of the clocke in the mozning, being 
vpon the popnt Southeaſt, then J turne the Index of the Poone, 
vntill I bzing it to the tenth day of her age, and then J ſee vpon 
the Compaſſe, that tbe moone is Nozth and by Eaſt, and 15. min. 
to the Eaftwards, of 5. of the clocke when ſhe is 10. dayes olde. 
2. Q. When the moone is 20. dayes olde, bpon what poynt 
le will che be at 2. of the clocke in the afternoone ; 
2. A. Jplace the Index of the Sunne vpon the houre 2, noted 
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turne the Index of the Poone,vntill A bzing it vnto the 20. day of 
her age, and there J ſee bpon the Compaſſethat ſhe is Northeaſt 
and by Nozth, and 15. minutes to the Nozth-ward, at 2. of the 
clocke in the afternoone, whenthe is 20. dayes al. 


To finde the Moope: age by this Inflrument, | 


1. Q: Whenthe Poone' is Nozth at 7-af the clocke in the af- 


ternoone, how old is cher | - 
1. A. In this queſtion Ton of the Compaſſe and the hours 


is giuen, foz the finding of the Poones age: therefoze J ſet the 
Inder of the Sunne vpon the houre 7. inthe fozenoone, there hol- 
ding it without moning, then J bzing the Index of the one to 
| the poynt Nozth, and then vpon the circle the dayes of 
the Poones age, A ſ& the Yoone is 8. dayes and about 18. haures 
old, when ſh& is Nozth at 7+ ofthe clocke in the fozenoone. 

2. Q. WhentheSunne is Eatanv the Yoone Southealt, how 
olde is the one: | 

2. A, In this queſtion t points ol the Compaſie are onelp gi- 
. Galtchreholoing hi he era 

ne vpn WW, eadte, then J 

put the Index of the done bpon the poynt Southweſf, and there 
Atee that the Poone is 18. dapes and 18. honros olde, when the 
Dunne is Caſt and ſh& Sonthwelt- 
Agtter this oꝛder by the vaxieti of theſe let queſtions, yon may 
| frame nfo your ſelfs many other pleaſant and neceſſary/queſti- 
ons, which are very eaſily a | — by this Jnffrument : : and en- 
tring info tho reaſons of their anſwers, yon may very readily by 
a little pzactiſe, be able by men wien anwer all ſuch queſtions 


| - witheaſe. 
| How to know che time of your tydes by this [oſtrumen. | 
r. Q, Whenthe Poonois 12. dayes olde, I deſire fo know 


of full Sea at Le 
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of the Compaſee, it will then be full ſea at London : therefoze A 


Jo9ne ak th 


place the . 


ny nt, which J finde 
to ne elt 0 


2. Q. The oon being : . x. dapes ole, af what time is it full 


Ses at Dartmouth : 


2. A. I finde vpen my Inffrument, that Dartmouth is nofed | 
vpon the ponts Galt and Well, whereby 2 that when the 
Moone is Call, o2 We iN alwapes thy Tra at Dartmouth: | 
therefo;e J place the Inder of the moore vpon the poynt Caff, 

and there holding it + 0M nauing, I turne the Inder of the 
Sunne. vntill A bzing the 21. day af 7 Poones age vnto the 590 
dero the Paone, a — en the Ander of the Sunne cheweth m 
vpon the Compalle, that at 10. of the ' clorke und S. minuts — 
it is ſull ſea at Dartmouth, when the Poone is 21. dayes aide, | 
and not onely at Dartmouth, but my Juſfrument ſhewethme 
that at the fare nleapejt ta als full n= Weymouth 
Plymouth, Paunts bay, atLynne, andat-Vumber ? and thus 
with great facilitisthe time of fl e s and reflowings is mot 
pꝛeciſely knowne. | 


| 0 | ude, 
and in the diſtance fapling e ae wall be es from 

the Meridian, from whence the ſaid cöurſes are begun, fo as eue 
ry point of the Compaſſe hath his 2 7 0 limited diſtance fo; 
the degrees ol the Poles elenation, ſq likewiſe lead from 
longitude to longitude, enery bai 9 &to'hisratable li- 
. mits, which diſtances of leagues are with = alteration, keeping 
one and the ſame pꝛopoꝛtion in every articular Þ! | 


i of lungitude: 


* noꝛth raiſeth a degre in ſayling 24. leagues, and leadeth from 
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know, that in ſapling Nozth and South, pou depart not from 
vour Peridian, andinenery 20. leagues ſayling you raiſe a de 

Cares Nozth and by Eaſt raiſeth a degree in ſapling 20. leagues = 
and one mile, and leadeth from the Peridian 4. leagues : Noz 
noꝛeaſt raiſeth a degree in ſayling 2 1. leagues and two miles, 
leadeth from the Meridian; leagues and one mile: Noꝛeaſt by 


the Peridian 13. leagues and a mile : Nozeaft raiſeth a degree 
in ſapling 28. leagues and a mile, and leadeth from the Peridian 
20.leagues : Hozeaſt by ealt raiſeth a degree in ſayling 36. leag. 
and leadeth from the Meridian zo. leagues: Caſt nozeaſt raiſeth 
a degrie in ſapling 52. and a mile, and leadeth from the 
Meridian 48. leagues and 2. miles : Eat and by nozth raiſeth a 
degree in ſayling 202. leagues and a mile, and leadeth from the 
Meridian 1 00. leagues and 2. miles: Saſt and Weſt do not raiſe 
oz lay the Pole, but kepeth ftill in the ſame parallel:the like al- 
lowance is to beginento-enery quarter of the pop pn is 
lapd downe vpon this Noz quarter, 


La ru 14 the Meridha in raiſing a 3A 


% I perceiuethat 2 are to great purpoſe in Navigon 
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ſeurrail ſozts, fo2 the better perfoctions of the pꝛactiſes Guber- 
nawtick,ſothat there bedegres ol longitude, degrees of latitude, 
degres of Azumuth, degrers pf plttiude,degrees applyed to meas 


(ure, and degrers applyed to timm. 

A degree of longitude is the 360, part of the Equinorttall. 

A deare& of latitude is the 360. part of the Meridian. 
Avegre of Azumuth is the 360. part of ths Compalſe 02 Ho⸗ 


rizon. 
2 degree of altitude is the $0.part of the verticail circle,o2 the 
t of the diſtance betweene the Fenith and the Yozizon. 
degree applyed to meaſure,doth containe 60,minutes, 
and enery minute 60. ſeconds. and euery ſecond 60. thitds, ac. 
and enery dear of a great circle ſo applyed, containeth twentie 
-Jeagues, which is Go. mile. ſo that every minute ſtandeth fo2 a 
time in the account of meaſures,  amile is limitted to be 1000. 
paces, euery pace 5. fte, every fonte 10. inches, and euery inch 
8. barly comes d and round, after our Englith account, which 
E the vſe of Nauigation is the only beſt of all other: ſo by theſe 


rates of meaſurs you may pzoue that a degree is 20,[eagues,03 


co. miles, a minute is a mile 02 3000. fte, à ſecond is $3+.feete, 
and a third is 165. inches: and thus much of degrees and their 
Fberte applyed to mealure. 8 

Ok degrees applyed to time, there are 15. contained in euery 
Honre, fo that enery degre& of time ſtandeth in the account of 
time foꝛ 4. minutes, foz an houre conſiffeth of 60, minutes of 
time, hath loꝛ his fifteenth part 4.minutes,ſo that a degre being 
fifteenth part of an houre, containeth 4, minutes of time, ſo 
15.degrees 82 60,minutes make an houre, 24-houres make 
A naturall dap, and 365. daues. 6. houres, are contained in a 
— and ** much as n b Uk and degrees applyed to 


— 52 


Tr of vegrees is to meaſare diſtance betweenoplace and 
place, to find altitudes to poſcribs 


Aatitudes, and longitudes, 
Countries, 56 
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Adsense as enen erg and tente 
ts conclude, by degrees haue — — 8 
| | obſeruations whatloersr, whols vio is infinite, 


What is the Polcs alcirude, and how! a be knowne . 


Wi | Ltitude is the diſfance, lebt. oz maunting of one thing a. 
i bone ansther, ſo that the altitude of the pole, is the di 
8 height, 03 mounting of the P ue from the Þo2izon, e is def 
] | tobe that poztion of the 50 tar which is contained betweene 
1 | the Pole andthe Þozizon, which altitude oz elenation is to bs 
I. | found either by the @nnne, 9: by the fed Starces with the 
] | helps of your Crofle ate, Nuadzant, oz Afﬀtrolabis, 
Croſſe Caffe is the onely beit /inftrumex tfoz 
And in the obſeruation ot th altitude there are fine 
| | fpeciallyto bo regarded: the! cit is, that you know your 
| | dionalldiffancebetweene your Fenith and tbe Sun oz — 
which by your Croſleftaffe oh Aſtrolabis is giuen : the ſecond, 
| | that the declination be truely knowneat the time of your obſer- 
| _ uation. And the other thꝛee are, that you conſider whether your 


/ | Zenith be betweene the noctiall and the Dun oz Starres, 
dz whether the Equinoctiall be betweene your Zenith and them, 
| | oz whether they be betweene your Zenith and the @quatsz, fog 
1 3 is a ſeuerall oʒder —_— g vpon each of thele thees'Bits 
| | fercnces. 

| | - Latitudeyou muff allo know, that ſo much as the Pole log 
| | bone the Þozizon, ſo much is the Zenith from che Equinociall, 


and this diſtance betwoene the Fenith and the Equatoz is called 
' latitude 82 wideneſle, and is that poztion of the Meridian which 
is included befweene pour Zenith and the Equato?, fo? it is a 
| _ | generallrulefoz euer, that ſo much as the Pole is aboue p̊ Bozi⸗ 

zon, ſo much the Zenith is from the Equinocttall, ſo that in this 
ſence, altitude and latitude is all one thing, the one hauing rela- 
tion to that part of the Meridian, contained betweene the Pole 


is contained betweene the — 


| wan tene ofag 


} and the Equinoctiall. 
betweene the Zenith and 


D* 


and the Pozizon, & the other t that part ok the Peridian which 


datcircle, . 0 er | 


* 1 We . " I © 
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ſo that knowing how much the Sunne oz any Starre is from the 
Yoaizon, if vou take that diſtante from 90, the remainer is the 
diſtance betweene the laid body and the Zenith. As foꝛ example, 
if the @unne be 40. degrees 3 7. minuts from the Yozizon,J lub⸗ 
ffract 40. degr.3 . min. from 90. and there remaineth 49. deg. 23. 
min. which is the diſtance bet weene my Zenith e the Sunne xc. 
Thoſe inſtruments that begin the account of their degrees at the 
Zenith, concluding 90. in the Yo2izon, are of moſt eaſe fo2 the 
finding of the latitude by the Sunne oz fixed Starres, becauſe 
they gine the diſtance betweene the Zenith and the body obſer, 
ued, without farther trouble, and that is the number which pou 
mult haue, and foz which yon doe ſearch in your obſcruation : 
all which things conſidered, you muff in this ſozt pꝛoceed fo; the 
finding of the * height 02 altitude, | | 


r che Sunne or fixed Coke being 1 the Zenith and 
"whe Nr che latitude is thus found, in what 
| Per of che world ſecvcr you! be. 


* mme tbe Croſle alte to your epe, in ſuch good ſozt as 

that there may grow no errour by the diſozderly vfing there⸗ 
of;-fo2 vnlelle the Center of your ſtaffe and the Center of your 
fight doe ioyne together in pour obſeruation, it will be erroni- 
dus what you conclude thereby:pour ſtaffe ſo oꝛdered, then moue 
the tranſuerſary bpon pour ſtaffe to and fro as occaſion requi- 
reth, vntill at one and the ſame inſtant pou map ſ& by the vp- 
per edge of your tranſuerſary halfe che body of the Sunne oz 
Dtarres, t that the lower edge oz end thereof doe likewiſe touch 
the Hoꝛiz on, at that place where it ſeemeth that the Skie and 
Deas are iopned, hauing eſpectall regard in this your obſerua⸗ 
tion, that you hold the tranſuerſary as directly bpꝛight as poſſi⸗ 
ble pou may, and pou mult begin this obleruation ſomwhat be- 
foze the Sunne 02 Starres be at South, and continue the ſame 
long as you perceiue that they riſe : foz when they are at the 
beſt, then are they vpon the Peridian,and then you haue the 
meridional altitude which von ſeeke, at which time they will 
be due Douth from you, if pour Compalle be good and without 
Een and * . 'he e TY um Enn 
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the degrees and minrts th t the ſaid body is from your Zenith, 
if the deg. of your Inſtrument be numbzed from the Zenith to- 
ward the Yozizon : oz els it ſheweth the diſtance between tie 
ſaid body g the Hozizon, if the deg. of your Inſtrument be nuom⸗ 
bzedfrom the Mozizon, concluding 90. in the Fenith, as com- 
monly Croſſe ſtaues are marked, which is not the eaſieſt wap: 
ted from the Pozizon, then ſubTract 
the dear&s of pour obſeruation from $go.and the remainer ſhew- 
eth the diſtance betweene pour Zenith a the Sunne oz Starres, 


which is d number you mult know:vnto that uumber ſo known 


by your Juftrument, adde the declination of the body by which 
pou doe obſerue, whether it be the Dunne 93 any Starre, and 
that which commeth by the addition of thoſe two numbers toge- 
ther is the Poles height, oz the latitude of the place where pou 
are: as foz example. In the peare of dur Lo2d 1621. the third 
day of March, the Sunne being then betweene mp Zenith and 

the Equinoctiall, J obſerued the Sunnes Peridionall altitude 
from the Po2izon to be 72. deg. and 20. min, but becauſe J muſt 
know the diſtance ot the Snnne from my Fenith, J thereſoze 


ſubſtract 72. deg, 20. min. from 90. deg. and there remaineth 
77. deg. 40. min. the diſtance of the Sunne from my Zenith, 


to that diſtanee J adde the Suns declination foz that dap, which 


i by my Regiment A finds tobe 43. minuts 2. degrees of South 
vnto 20. deg. 23. min. ſo much is 


declination, and it amounte 
the South pole aboue the H02izon, and is much is my Zenith 
South from the Equinoctiall, becauſe the Sunne haning South 
declination, and being betweene mee and the Eguinocttall, 
| therefoze ok neceffitie the Antartick pole mult be aboue my Bo- 
| rizon. l by 

| $9—60—thediffance betwerne 17-40-the ſuns di. ſrõ the Ze, 
| the Fenith and the Pozizoh, | 2—43— uns declination. | 
| 72—2o0—the Hunnes altitude. — 


2.02 3—Poles height. 


— — | | 


|| | When the Equinoctiallis kn your Zenith and the dunne 


or Starres, the altiude is thus found in all places, 


bete viſkance of the Sun tft from pour Ze- 


B pour Juſtrume nt as befozcis taught, vou mult ſccke the - 
. 


. £ 1 


Tenith is ſo much toward the Nozth fromthe Equatoꝛ. 


from pour Fenith, you mult alſo by pour Regiment oz other Ta- 
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nith, which being knowne, ſubſtract the declination of the Sun 
03 Starres from the (aid diſkance, and the remaining number is 
the Poles height oz latitude which you ſceke : Example. 

The 10. ol Detober 1625. J inde by my Inſtrument that the 
Sunne is 60. deg, 45.min.from my Zenith at noone, being then 
bpan the Peridian, the Equatoz being then befweens my Fenith 
and the Dunne, A alſo find by my Regiment that at that time the 
Sunne had 1 3. deg. 37. min. of South declination, becauſe the 
Equi ts betweene me and the Hunne, therefoze J ſub- 
ſtract the @unnes declination from the obſerued diance, and 
there reſteth 46. deg. 48. min. the latitude defired, and becanſe 
the Sunne hath South declination, and the Cquinorttall being 
betweeneme and the Dunne, therefoze J may conclude that the 
Pole Artick is 46. deg. 48. min. abous my Yozifon, oz that my 


I 


60—45—the Dummes dillance. 
13—57—the declination. 5 


45—48—thelatitude. | 


When youu Zenith is betweene the Sunne or Starres and 
che Equinoctiall, the Latitude is thus found. 


TD pour Inſtrument as in the firſt example is hewed, pou 
muſt obſerne the Peridionall diſtance of the Sun oz Stars 


bles, ſearch to know the declination of that body which pou ob- 
lerue, then lubſtract the obſerned diſtance from your Zenith 
aut of the declination, and the remaining number is thelatitude 
defired: Example. The Dunne hauing 20. deg.of Nozth decli⸗ 
nation, and being eo Peridian is 5. deg. 9.min. from my 
there reſteth 14. deg. 5 1. min. the latitude defired : and becauſe 
tho Sunne hath Nozth declination, my Fenith being betwerne 
the Dunne and the Equinoctiall, therefoze J conclude, that the 
Nozlh Pole is 14, deg. 31. min. aboue my Yoztzon, | 


1 
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a 
* declination, ö 
5—9—the Bunnes diſtance From my zenith 


143 t—the Poles height. 


How ſhall I know che true order of * "A Croſſe- ſlaffe 
to mine eye, to auoyde mou in my obleruation : 


| D finde the true placing f the faffe at your epe, therchy to 
amend the parallar oz falſe ſhadow of your ſight, doe thus: 
_ take a ſtaſte hauing two crofles, a long crefle which endeth in 
| 30-degrees,and aſhozt croſle which beginneth at z o. deg. where 
the long croſſe endeth, put the long crofle vpon his 29. deg, and 
| there make him fat, then put the ſhozt crofle likewile vpon his 
30. deg. there falten him without moning, then ſet the end or 
pour ſtaffe fo your eye, moying it from place to place about 

pour eve, vntill at one inſtant you may ſee the andes of both 

_ erofſes, which when you finde, remember that place and the - 

| ffanding of pour body, fe2 ſo muſt 9 t agg = Is 
| ou o2dered in all your obſergations. b 
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Are theſe all the . 1 aine to >the finding 
p 4 of the Poles cle 


Ter that trauell karre towards the Nozth vnder whole 
1)02izon the Dunne letteth not, ſhall ſometime haue occaſt⸗ 
on to ſeeks the latitude by the Sunne when che San is Noxth 
from them, the pole being then befwe@ne the Dunne and their 
Zenith. When ſuch obſernations are made, you muſt by pour 
Inſtrument ſeeke the Suns height from the PYoizon, ſabſtract 
that height from his declination, and the remaining number 
ſheweth how farre the Eguinoctiall is vader the Dozizon vpon 
the poynt N92th, foz ſo much is the oppoſite part of the Equa- 
to2 aboue the Yo2i30n vpon the popnt South. ſubſtract that Pe- 
ridian latitude of the Cquinoctiall from 90. and the remaining 
number is the Poles height deſired : Example. 

The Sunne hauing 22. degrees of Nozth declination, his al- 
titude com the Yozizon is oblerued to bs3.degrees,r15.minnts, 
therekoꝛe ſubltracting 3. deg. 15. min. from 2 2. degrees, there 
reſt 18. deg. 45. min. which is the diſtance of the Equinoctiall 
from the 992izon, which being taken from 90. you relketh 72. 


deg. 1 5. min. the mores nay: deſired. 


g m ; 
21-60-the Sms declinations. | 5 E dil. befw. zen. 7 o. 


23—15—the Suns altitude. I 6-4 Altitude of the oquatoz. 
18—45.— the altitude of thek. 
————— — —Cqvinottiall, | 71-25-the Altitude of the pole. 


But you mult know that the declination found i in your Regt» 

ment is not the declination which in this caſe pou mult vie: foz 
the Regiment ſheweth the Sunnes declination bpon the Peris 
dian 02 South poynt, in the place foz whoſe Peridian the ſame 
was calculated, and not otherwile: thereldꝛe it is neceſſary to 
know the . declination at all times, and vpon me 8 
of the Compaſſe: fo I haue beene conſtrained in my 
voyages, being within the frozen zone, to ſearch the latitude 
the Sunne, at fach times as J could ate Dunn, oe what 


fie Le by! realon — e great fogges ans 


mittes that theſe Haztheriny varts are tee ducts and there is 
confiderat6 alls tobe had ppon euery differencs of longitude foz 
the @Sunnes declination, 6 found at 

my being in the Straightsof Magilane, where Jhaus found the 
— — fer from mp Regiment calculated 
fo; London, by ſo much as the Sunne declineth in fine heures, 
fo; lo much is the difference betwene the Meridian of Lou- 
Don, and the Peridian of Cape Froward, being in on. af 
the ſaid Straights. 


How may this aden be found for all times, and vpon 
all poynts o che Compaſſe. 


| Irff confiver the foume be comming towardes the 
in intra. kram him, that being knowne, conff- 
der the time wherein you lecke the declination, then looke foz the 
Sunnss declination in pour 1 fo; that day, and alſo ſceke 
his declination foz the next day, ſubſtrac the lefſer out of the 
greater, and the remainer is tho whole declination which the 
Dunne declineth in 2 4. houres, oz in his moning thꝛough all the 
poynts of the Compalle, from which number you may by the 
rule of p;opoztion finde his declination vpon euer poynt of the 
1 . dap, as by theſe examples may 
* An the y&re 1 6 2 5. the $0. of March, J'defire to know the 
—.— declination when he is byon the Nozth part of the Pe- 
ridian of London, A ſeeke the Sunnes declination foz that day, 
and finde it to be 3. deg. 39. min. the ©unne then going from ths 
|  Equatoz, Jallo ſearch his declination fo; the next dap, being tho 
21. of March. and findeit to be 4.deg. 22. min. 4 then pe par 


. 3 deg. 59. min. from 4. deg. 2 2. min. and there reſteth 23. min. 
all the he wu oth — . 2 05 win going tzong 
| popnes a ay vp the rute ot p20- 
peꝛtion. if 24. houres giue a 3. minuts of declination, what will 


12. heures giue ic. 2 ly and deuide, and finde it to be 11. 

min. 30. (ec. the Sunnes declination in 12. houres motion ta be 

- | MWdedtfoche declination of the 20. dap. being the Sunnesgoing 
\ | ſrom 5 — nts oY W eee er 


N 


— ä ck 


15 


bponthe Peridian the 20. of March 162 5. J muſt here conũder 


South af London, he is but Eaft from me, fo 2 whon ie is 12. ol 


| 3 


ti bnderſtand with indgement that 


22 -oures ess. W 
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-popnf, gine 22. min. of declination, what will 16. poynts 
which is the dittanee betwerne South-and Nozthe Juml/- 
a apa] ip meinhas wy chm 
tue 11. min. the Sunnes declination, in mooding 
ugh 16. ts ol the Compalle, which is to bo added fo the 
f the 20. day, becauſe the Sunnegoeth fromthe E⸗ 
d J conclude the declination tobe; d. 32. nun. 9 
ing the 20. of Parch, 


ho. mo. E 
122 | 


po. m. po. m. 
3—22—16—11 
146 


44 & 

22 64 (iI 
n 
264 4A 


Being Melt from the Peridiai of Lindore: o.digtes of lows 
gitude, A defire to know tho Suns benen 202 the Hun is 


that 90. deg. ol longitude make c. houres of time, ſoʒ euery houre 
containeth 13. deg. whereby J know that —.— the Sunne is 


the clocke at London, it is but G. of the clocke inthe mozning 
with me, and when it is 12. ot the clocke with me, it is then 6. ol 
the clocke in the afternoone at London: therefoze I muſt ſeeke 
foz the declination of the Sunne at 6: of the clocke in the after- 
that is the meridionall veclination which J mut vls 

f from London, which to doe, the laſt eram- 
* doth ſufficiently teach you, v pot may ealily gather 
nk fect notice of whatſoeuer is requiſite in any of theſe kinve 
of obteruntions, if pou reade with the e £ of reciſon, and labour 


Example. Che day and yeare p:opoſed bein the 20 of Harth 
A 0c lon the 3.8. 39. min. he next dap the 2 1. of March 


Lees 90. g. 


F * 
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nall declination foz 90. 1 Fx ve 


0 [tude from the go 
ridian of London, - | * 


Bunnes declination at tunes, that is to ſearch by the Ephi⸗ 
merides the @unnes true place in the Eclipticke fo; any time 

| purpoſed whatſoener,and 2 by ths Tables of Sinus the decli- 
nation is thus knowne. -Pultiplie the Sinus of the 2 lon- 
gitude from the Equin popnts of Aries oz Libza.to which 
lseuer he is nereſt, by the Sinus of the Suns greateſt decling- 
tion, and deuids the pꝛodutt by the whole Sinus, and the arke of 
"ue otient is the declination deſired : but becauſe Seamenarg 
acquainted with ſuch calculations, I therfoze omit to peake 
further href, OO beloze taught is ſulfictent 
| fag their porpole 


275 
| 1 1 


| fotall i is = 9 — | 


{Thore is another way moft excellent foz the finding of 2 


2080 6 ST AHH 
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The vſc of this Inſtrument; 


Y this inffrument you may ſufficientip bnderſfand,the rea 
ſons of what ſoener is befoze ſpoken foz the finding of the 
Poles elenation, oz the latitude of your being: into the confive- 
ration whereof, becanſe the youg pzaetiſer may the better enter, 
A thinke it not amiſſe by a few examples to expzeſſe the neceſſa- 

1. Q The Sunne being ſeauon degrees of Nozth declinatt- 
on, and the Pole Articke being 45- degries abone the Yozizon, 
Ademand what will be the Dunes Peridionall 


— 


diſtanee from 


2, A. Firſt Jturne the Pozizon vntilt J bzing the Nozth 
Pole to be 45. degrees abone the fame, there holding the Poꝛi⸗ 
zon not to be mwoued, à then bzing the thzid that is faſtened to the 
Center of the Inſtrument, 7. degrees from the Equinoctiall ta- 
wardes the Nozth, becanſe the Sunne hath ſo much Nozth declt- 
nation, and the thzid doth ſhew me vpon the verticall citcle,that 
the Dunne is 38. degrees from mp Zenith, 

2. Q. The Pole Artick being zo. deg. abone the Po2izon,x 
the dummes dilkance 30. deg. from the Zenith, J demand what is 
the @unnes declination z- 

2. A. As in the firſt queſfion J place the Nozth Pole 5. deg. 
abone the Yo2130n, there holding the Pozizon not to be moued, 
then J bzing the thzid to the 30. degree vpon the verticall circle, 
becauſe the Þumne is 30. degrees from my Zenith. and then the 
thꝛid heweth vpon the Meridian betwerne the Tropick of Cans 
cer and the Equinoctiall, that the Dunne hath 20. degrees of 
Nozth declination, . 


* 
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declination and meridionall diſtance is  foz the finding of 
the Poles height. J thercfoze . ſtned in the Cen? 
ter of the Anſtrument 10. degres . 9 99 Equatoꝛ, be- 
tween the Eguinoctiall and "the Troptick of Capzicozne, there 
Holding the thzid not to bemoned, A then turne to the Pozizon 
butill J the 53.degre of the vertical circle vnder the thzid, 
and then the Yozizontheweth me, that the Nozth Pole is 43, 
degrees abone the ſame, 
4. Q. The Sunne hauing 1 2. degreꝛs of South declination, 
and being bpon the Peridian South from me, is 30. degries a· 
baue the Hezizon, I demand how farre the Dunne is fram —4 
Zenith, how much the Equinottiall is abone the Yozizon, and 
what is the Poles height 
4. A. Fir 3 bzing the thzid to the place e 
clinatis as be toꝛe, there holding it not to be moned, then J turne 
| the Yozizon vntill 4 bing it to be 30. deg. vnder the thzid, and 

then the tzid weweth me that the Dunne is 60. deg. from my 

Zenith, and the Mozizon 1 that the Equinociall is 42. 

deg. abone the ſame, and that the Nozth Pole is alſs eleuated 
48. deg. abous the Hozizon.M theſe queſtions are ſo very 
! ealte andplaine, as thac.they'may readily ha anſwered hy me- 
map, pet becauſe the reaſons how they. are anſwered may the 
| better appeare,is the caule wherefo2c they are demanded,and in 
this ſozt anſwered, onely fog the benefit of ſuch as are not altos 
expert in thele pʒattiſes, that thereby thep might like wiſe 
frame dnto themſelues queſtions of other varietie, and ſo ga⸗ 
? 5 moze Oy in this part of want, 


What is the Zenit? 


He Zenith is that pꝛicke #1 point in the heanens | whichis- | 
I direnlpouer pour head, from whence a line falling perpendi⸗ 

- eutarly, will touch the place of pour being, « ſo paſſe 
furry . eee 7 An 


by the Cen · 


c S AT2T 


2 AN 


calculated theſe Tables or Regiment, out of G- 


tenth day of which Moneth I find that the Sun 


LAT Oraſmuch AS the Poles he!Shr cannot 
be obſerued by the Sunne, valeſſe | 
$ , IF Z 4 the Sunnes true declinatian bee 

nm knowne, I haue therefore carefully 


riganus, for the yeare 1625. 6. 7. and 8. which 
will ſerue vntill the yeare 1644. without fur. 
ther correction: and becauſe there may grow 
no error by miſtaking the yeares, I haue ouer 
euery Moneth written the yeare of the Lord, 
in which the declination of the ſame Moneth 
is to be vſc ed, therefore when in any yeare and 
Moneth you ſeeke the Sunnes declination, firſt 


Tookefor the Moncth, and there you ſhall find 


4 of thoſe Moneths, which are the Moneths 
between the leape ycares, then looke ouer ca 
of thoſe Moneths, vntill you finde the yeare of 


che Lord. whercin you ſeeke che declination, | 
and directly vnder that yeare is the Monetk 


3 
th 


wherein you muſt ſecke the Suns declination: - 
Example, 1626. the tenth day of Feb. I would 
know the Suns declination, firſt I ſeeke out Fe- 
bruary;&vnderthe fecond yeareT ſee theyeare” 
1626 therefore this is my Moneth, againſt the 


reſl aus oceans ion reg 


hath 1 o. deg 49. min. of South declination, and 


_ after the like manner you muſt doc in all he 
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Seamans Sorters. 
What i is the Chart 4 
He Sea Chart is a ſpetiall inffrument fo; the Scamans 


bſe, whcrebp the hidzographicall diſcription of the Ocean 
Le with the anlwering geographicoll limits of the earth, are 


Cuppoſed to be in ſuch ſoꝛt giuen as that the longitudts and lati- 


tiudes ot all places, with the true diſtance and ccurſe betweens 
7 place andptace, might be tr4ely knowne. But becatſe there is 


1 | no pzopoztionable agreement betwerne voor ſuperficies, | 


and a plame ſuperfictes,therefoze a Chart doth not erpzelſe that 
tertaintie ofthe pꝛemiſſes which is thereby pꝛetended to be gi- 
uen, foꝛ things are belf deſcribed vpon bodies agrecable to their 
7 owne fozme. And whereas in the true nature of the Sphere, 

ihere can be no parallels deſcribed but the Eaſt and Welt conr- 
ſes onelp, the reſt of the courſes being concurred linek, aſcendent 


1 toward the Poles, the Peridians all concurrixig and i opning to⸗ 


I gether in the Poles, notwithſtanding in the Sea Chartall thoſs 


| - courſes are deſcribed as parallells, without any diuerſitie, alte- 
! ration 07 diffinctionto thecontrary, whereby the inſtrument is 


f | apparantly faultie: pet it tannot be denyed but Charts foꝛ ſhozt 
7 courſegareto very good purpoſe fo2 the Pilots vſe, and in long 


comſes be the diſtante neuer lo farre if the Pilot returne by — 


lame tourſe, whereby in the firſt he pꝛolecuted his voyage, 
Chart will be without crroux, as an inſtrument of verygreat 
commoditic, but if he returne by any other wap, then by that 
which he went foꝛth, the imperfections of the Chart will then ap⸗ 

are to be very great, eſpecially, if the voyage be long, oꝛ that 


— ſame be in the Nozth parts of the wozld, the farther towards 


the Nozth, the moꝛei tt: thereloꝛe there is no inſtrument 
anſwerable to the Globe oz . — Chart, fo all courſes and 
climats whatſocuer, by whom all declared truth is molt plenti- 
fully manifeſted, as ſhall her at large be declared, but foz 


the coaſting of any ſhoꝛe oz Country, oꝛ foz ſhozt boyages, there 
ment log the Hemans vle, Songs 


is nd inſtrument moze con 
a deſcribed Sea Chart. 


What is the vie of the Sea Chart? 


ij | 


the directions of the SeaChart the 8 
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Chart are made known vnto him, together with the helpe or his 
Compaſſe 92 Croſſe ſtaffe, as befoze is ſhewed, fo2 the Croſſe 
Caffe, the paſſe, and the Chart, are ſo necefſarily iopnd to⸗ 
gether, as that the one may not well bs without the other in the 
erecution of the pzact iſes of auigation: foz as the Chart ſhew⸗ 
eth the courſes,ſo doth the Compalle direct the ſame, + the Croffe 
ftaffe by enery particular obſerued latitude doth confirme the 
truth ol ſuch courſes, and alſo giue the certaine diſtance that . 
Ship hath ſayled dpon the lame. 

And in the vſe z bnderftanding of the ves Chart, there aro 
fine things chicfly to be regarded. 
Zhys firſt is, that the Countries o: geographie of the Chart 
knowne, with euery Cape, Pzomontozy, Pozt, Hauen, Bap, 
Sands, , and dangers therein contained. 

Secondly, that the lines dꝛawne bpon the Chart, with their 
ſeuerall pꝛoperties be likewiſe vnderffood. 

Thirdly, that the latitudes of ſuch places as are within N 
Chart be alſo knowne, as by the Chart they are expꝛeſſed. wy 
n - Fourthlp,that you be able to meaſure the ditances b ns | 
1 place and plate vpon the Chart. i 
gl | And fiftly, the Seaman muſt be able by his Chart to kno 


How is the nende of places knowae by bet tut ? 


TZR is thus found by the Chart, on 
whoſe latitude pou defire to know, ſet = 

then ſtretch the other fote to — Nel 
Une (fo that lineis your directoz) ker a nan 
as occaſion requireth, vntill pon baing the — to the 
graduated Peridian, e there that ſote of the Compaſſes which 
od vpon the place whoſe ae pou would ho, doth ſhew 
on latitude Oe ſame place. | 


How 
| i | ' 
4 meg "a! 4 


The Seamans Secrets. 
How is the courſe betweene place and place knowne? 


VV Pen there are two places aſſigned, the courſe betweene 
which you defire to know, ſet one fote of your Compaſ- 


fes bpon one of the places, then by difcretion conſiver the lines 
that lead towary the other place, ſtretching the other fte of the 
Compalles to one of thoſe lines, t ſo that part ef the line which 
is neereſt to you, keping that ſote still vpon the ſame line, 


moue pour hand and Compalles toward the other place, and ſee 
wyhether the other fote of the Compaſſes that ſtoode vpon the 0- 
ther place, doe by this direckt 
it doe, then that line w 
Compaſſes, is the courſe beth 


you kept the one foote of 
thoſe 


lead the other foofe directly fi 
that is the courſe betweene thoſe two places. 
How is che diſtance of places found vpon the chart? 


F the places be not farre a ſander, ſfretch a paire of Compal⸗ 
I es betwiene them, ſetting] 
on one of tho places, and the o 


10. leagues fo2 euery degree, that 
Compaſſes, the di- 


of pour Chart, and allowi 
is contained betweene the two fete of your 


o 
1 
1 
2 
: 
: 
7 Co 


m touch the ſetand place, 4A i if 


places: but if it t = 


not the place, you muſt by diſcretion ſearch bntill yo finde a 


line, wherenpon keping the one foote of the Compaſſes, wilt 
om the one place to the other foz 


one fte of the Compaſſes vp- 
vpon the other plate, then not 
altering the Compaſſes, ſet | m vpon the graduated Peridian - 


ſfance deſired is thereby knowne : if betwene the places there 
be 5. degrees, then they are 100. leagues aſunder, gc. But if the 


diſtance e t, as that the Compaſſes 

cannot bctweene them, chen take — —— 
mpaſſes, which is 100 · leagr — rewith pou map mea - 

ſure the diffance kaum wil — cop is allo in eue- 


5 +7 0 od lan = 
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s, Of which the fic is, the good obſernation of his ratifuds, 
Which how it may be knowne is befoze ſufficiently expꝛeſled. 
2, The ſecond is a carefull regard vnto his ſteredge with very 
diligent examinatton of the truth of his Compaſle, that it Fe 
without variation 03 other impediment 
3. And the third is a carefull.conſider ation of the number of 
leagues that the Ship ſayleth in every houre oz Watch, to a 
ncereſt eſtimation that poſſibly he cangine, foz any two of th 
th:ce pꝛectiles being truely ziven, the third is thereby likewiſe 
knowne.” | 
As by the Cozſe and height the dilkance is manifelfed, by the 
diſtance and Cozſe the height is knowne : by the height and di. 
fancethe Cole is giuen, of which tha things the Pilot hath 
onely his height in certaine : the Coꝛle is ſomewhat donbtfull, 
and the diſtante is but barely ſuppoſed, notwithſtanding from 
bis altitude and Cozſe he cancludeth the fruth of his pactiſe,p20- 
cceding in this ſozt. 

Firſt he conſidereth in what latitude the place ſtandeth from 
Whence he ſhapeth his Cozle, which foz an example ſhall be the 
Lyzart ſtanding in 50. degrees of ſeptcntrionall latitude, then 
direcing his Coꝛſe S. M. ſayleth 3. 02 4. dayes 02 longer in 
ſuch thick weather, as that he is not able to make any obſerua- 

tion of the Poles: altitude, in which time he omitteth not to k&ps 
an accompt how many leagues the ſhip hath ſayled vpon that 
Cozſe as niere as he can gefſe, which number of leagues in this 
erample ſhall be 100. acco2ding to his indgement- then hauing 
tonuenient weather, he obſcrueth in what latitude he is, and 
findeth-himſelfe to be in 47. degrees, now with his -Cdmpaſſcs 

he taketh the diftance of x 00. leagues, which is the quantitie of 
the Ships run by his ſuppoſition, and then ſetting one foote of 


the Compades vpon the Lyzart,which is the place from whence 
he began — — — directly — 2 r he ſetteth 

e other point ok the Compa on of another 
— Compaſſes, in ſuch ſoꝛt as cles are found, and there 


rer of his ſhips being, accozding to 


reckoning and Cozle. 
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that his pꝛick ſtandeth in 46, degrees, 26. minutes, but it ſhould 
ſtand in 47. degrees, to agree with his obſeruation. Therefoze 


perceiuing that he hath giuen the ſhip too much wap, he bꝛingeth 
his coꝛſe and obſerved altitude to agree, and then he ſeeth that 


his ſhip hath ſayled but 85, leagues, and there he layeth downe a 
pꝛicke foz the true place of his ſhips being, actoꝛding to his cozſe 
and latitude, foz ſo by his cozfe and height he findeth the truth of 
his diſtance, e repooueth ig ſuppoled accompt to be 15. leagues 
too much: and after this ſoꝛt he pꝛotesdettz from place to place, 


bntill he arriue vnto his deſired Poꝛt: which is a concluſton in» 
fallible, if there be no other impediments, ( whereof there hath 


not beene good conſideration had ) which map bꝛeed errour, foz 
_ ſuch negligence org ve ariſe many inconuenie nes. 


What may til impediments be? 


* experience at the Sea we ſinde many 1 that ſo 
diſfurb the expected concluſion of our practiſe, as that they 


co2ſe, but that by the contraxietie of winds, he may be conftrai- 
ned to trauers vpon all popnts of the Compalle, the nature 


whereof J haue befoze ſufficiently expꝛeſled. 
Second although the wind map in ſome loꝛt auour, yet the 


her way 2. 03 3. paints from her caping. 


thereby the Pilot may be abuſed. 


agree nat with the true poſitions of art. Foz, firſt it is a matter 
not common to haue the winde ſo beneficial, as that a ſhip map 
ſaple thereby, betweenr any two aſſigned places vpon the direct 


Gip may haue ſuch a leward condition, as that the may make 
rdly, the ſteredge may be ſo diſozderly handled, as that 


And laſtly, the Compaſſe may be ſo varied, as that the Pilot 
map likewiſe thereby be dzawhe into errour, at all which things 
and many moe, as the nature ofhis ſayling, whether befoze the 
wind, quartering 0 bya a bowl ng,02 whether with loft ie 03 ow | 
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S6aman, but by painefall and diligent al with the ali ⸗ 
ſtance of art, whereby the famous pylot may be eſteemed woz- 
thy of his profeſſion, as a member mecte fo2 the Common- 


And noto haning ſufficiently ſhewed you the ozdering of pour 
Chart, fo2 the execution of the skill ot Nauigation, and — 
alſo deſtrons that you ſhould effectually vnderſtand the full na- 
ture and dle ot the ſame: I thinke it good dy a few queſtions to 
gdiꝛe vou an otcaſion toerercile pour ſolfe, in the perfect accom- 
plwKuiſhment of ſuch concluſions as are by this excellent and com- 
maodious inffrument to be vertont 


Neceſſary queſtions for the better ending of che 
| commodious ve of the Chart. 


e bas 70 jus ge 8 — if 

many degrees J ſhalllapo2 depꝛeſſe the po 
ö Thedifferente will be 2. degrees, 30. minutes, 
». g in Copting Welt Nozthwelt J raile the pole 3. degrees, 
20.1 nuts, demand how many leagues Jhaueſayled ? 
3. Q. If in ſayling 180, leagues betweene Welt and oz. 
A raiſe the pole 3. degrees, J demand'bpon what cozfe J haue 
beg — how farre J am from the Peridian front whence J 
el at cozſes 
A. Thocozle dev is . w. b WW. and thediltance from 
th Pertdian is 90. leagues. 
4. Q. I in fapung 154. leagues J be 80. leagues Mett from 
the Meridian from whence J began my cozle, J demand vpon 
what point of the Compaſſo I have ſayled,and how much z haue 

railed the pole: 

. The conte is . W. vb. &. and the pole is raiſed 6. d. 
7 2 tat. g. Ww. vntill Abe o. lengues Navin 
I began my cozſe.' I demand howmany leagues 

5 ſapled, and how much the pole is raiſed⸗ 
A. The diſtanc OP Eros | EIS: 


The Gran — 


6. Q. It in ſayling 20. N.W. J doe in 30. houres raiſe 2, de- 
grees, how many degrees ſhould J haue raiſed the _ if the 
ſame motion had beene No2thand by Weſt - 
A. Ponſhouldhaveraiſed 5. degrees. 
7. Q A hip ſapling towards the Weſt, fo2 euerp do 1 
that ſhe ſayleth in her Co le, ſhee departeth from the Peridinix 
from whence ſhe began the ſame Cole 45. leagues, I demand 
__ what point of the Compaſſe,thow many leagnes the hath 
in railing the pole degrees: 

A. Shehath lapled Nozthwelt by Nozth 120. leagues, 
g. Q A pplote ſayling the Welt 100. leagues, hath 
fo:gotten his Cozſe, pet thus much he knoweth, that if he had lay⸗ 
led bpon ſuch a coꝛſe, as that in 160. leagues ſapling he would 
haue raiſed the pole 3. degree 8, he ſhould then haue beene twiſe 
as farre from the Peridian as now he is, and ſhould alſo haue 
biene : degrees further to the Nozthward then now he is, A 
would now know what cozſe he hath ſapled, how many leagues, 
and how farre he is ſeperated from the Peridian from whence 
be began the ſaid Cozſe. 
A. hte hath ſapled $2. leagues Nozthwelt by well, and is 
73. leagnes from the Meridian neereſt. 

9+ Q. Two ſhippes departing from one place, the one ſapling 
— * leagues towards the U 
and the other hath raiſed the pole . degrees, and is 95. leagues 
Weſt from the Peridian of the plate from whence he began his 
Coꝛzſe, J demand by what cozſe the ſaid ſhip hath ſayled, how 
karre they be aſunder, and by what cozſe they map miete; 
A. The firſt ſhip hath fayled Nozthweſt by weſt, the ſecond 
hath ſapled Nozthwelf by nozth 170. leagues, they are aſunder 
65. leagues, and the Cozlſe betweene them is Noth noztheaſk, 
and South ſouthweſf. | | 
10. Q. Two ſhips capling fr from one place, the one in ſapling 
180. leagues, is to the 


Rats ſaple, to bzing himleife 30. 
ip? 
. Lens fand hath railed the 


n le eee, wi Wt 


124 oy 


"_ leagues the other h 
gues H. b. UW. from the 
* firſt 4 

|! pale 5. ES, rats 


ſt, hath raiſed the pole 4.degres, 


| rd of the Meridian where he bes 
gan his coꝛſe 1 50. leagnes * demand vpon what cozſe and how 
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Lthough ir may ſeeme (to ſome that are 
i very expert in Navigation | that theſe 
WWW] queſtions esc and without vſe, 
being ſo plaine as not deſcruing in this 
I ſort to be publiſhed, notwithſtanding 
Le that their opinion, I doe in friendly cur- 
teſie aduiſe all young practiſers of this excellent Art of 
Sayling, that they doe not onely by their Charts prooue 
the truth of theſe anſwered queſtions, but alſo indeuour 


themſelues to propound diuers other ſorts of queſtions, 
ad nd in ſeeking their anſweres, to enter into the reaſon 
thereof: for by ſuch exerciſe, the yong beginner ſhall vn- 
derftand the ſubſtaatiall grounds of his Chart, and grow 
erſect therein: for whole caſe and furtherance onely, I 
Raue at this preſent publiſhed this briefe treatiſe of Naui- 
gation, knowing that the expert Pylor is not vnfurniſhed 
of theſe principles, but euery little helpe doth greatly 
further in euery beginning: and therefore for the further 
| benchicof the practiſer, I haue hereunto annexed a parti: 
cular Sea Chart of our Channell, commonly called the 
Sleue, by which all that is before ſpoken as touching the 
vſe of the Chart, may be practiſed, wherein the depths 
of the Channelh are truely layd downe: being an inſtru- 
| ment moſt commodious and neceſſary for all ſuch as 
ſeeke the Chan nell coming out of the Ocean Sea, much 
of it is from my owne practiſe, the reſt from Pylots of very 
good ſufficiency: I haue found great certaintie by the vſe 
of this Chart, for by the altitude and depth I haue not at 
no time miſſed the true notice of my Ships being, which 
| © _ (through Gods merctfull favour) by my land falls I haue 
1 IU he to be without errour, therefore haue it not 
in ligt reg ud, for it will glue you great cuidence. and is 
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Vorthy to be kept as a ſpeciall iewel for the Seamanswvſe, 
be he neuer ſo expert. 1 
And thus hauing ſufficiently expreſſed all the practi- 
ſes appertaining to the skill of Horizontal! Nauigation, 
which kinde of ſayling is now of the greateſt ſort onel 
2 thinłe it good for your better memory briet- 
y to report that which before is ſpoken as touchingthis 
kinde of Navigation, and with all it will not be amiſſe to 
ſhew you after what ſort I haue been accuſtomed to keepe 
my accompts in my practiſes of ſayling, which you ſhall 
finde to be very ſure, plaine, and eaſie, whereby you may 
at all times examine what is paſt, and ſo re forme the cau- 
ſes layd downe vpon the Chart, i by chance there ſhould 
any errour be committed. And ſo concluding this part 
of Navigation, will in the next treatiſe make knowne vn- 
do you the vſe of the Globe, ſuch vſes I meane as the Sea- 
are moſt neceſ- 


{1 


man may practiſe in his voyages, and that 
ſary for his A W 
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Table ſhewing che order how the Seaman may keepe his 
{A xccompts, whereby | he may at all times diſtin&ly 55 
his former practiſes, for in cuery 24. houres, which is from noone 
to noone, he doth not onely lay downe his latitude, with the 
corſe and leagues, but alſo how the winde hath blowne in the 


ſame time. 

The firſt Colume is che moneths and dayes of the ſame.che ſe- 
cond is the obſerued altitude, the third is che Horizontall corſe 
or motion of the Ship, the fourth the number of leagues that the 


Ship hath ſay led, che fifth is a ſpace wherein muſt be noted, by 


what winde "hoſe things haue beene xcrformed: and the next 


. * is 0 12 Sou any briefe di courle for your memory, 


mn 


3 


| Anno. 15 93 The 23. 1 of March, 
** cape S. Auguſtine in 
Latitude. ey Leages| Winde. 


— 


Braſill being fixteen 
leags Eaſt from me, 
I beganthis accGpts 


7155 NN. 25 | Eaſt 


5 | 44 [N.b.Enor.|'3 36 | Eb. Conperrately & 


4[2 N. b. N. | 35 Eb. N. wad. 


c aried g. d. 
2149 2 [49 N. 1 24 ZE, 3 


1 31 131 [N. efterly. 5 26 E. b b. N. ward. 
I | 4 [ N.N.W, LI 9 N. E. Compaſſe varied 6.4. 


prill. 3110 0 N. b. W. 21 I | E. N. E. 40. m. the South point 


weſtward. 


12 | 39N:W x N. 15 I N. E. | | Obſernation, the Pol⸗ 
| 53] N. N. W. I 2 28 [N NE cl alous the Hori- 


3 [ 5 [NW.bN.[3o Neb... 


| 5 [N:W-b.N.[ 22 | Nie: 
4145] N. 5 18 ]N.eb.N-| 
516 N. W. 14 Ned 
ee 23 NUN N. e. empaſſe varied 5. d. 
2 3 24] 4] Ne. | e 


A briefe 
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A briefe repetition of that which is before f poken, 


T ver are thze kindes of Nauigation, Yozizontall, Yaras 
dorall, and ſayling vpon a great Circle,perfozmed by Coꝛſe 
and Trauers, 

A Coꝛſe is the paradorall line, which is deſcribed by the ſhips 
motion vpon any point of the TCompaſſe. 

A Traners is the varictic of the ſhips motion vpon enery al- 
| terationofCozles.. 

Che Compaſſe is an artificiall Bo2izon, by which Cozſes and 
Trauerſes are directed, and containeth 1 2. points, and enery 


point containeth 113. degrees, 02 45. minutes, being 5 of an 


159 ſuch quantitie of time as the Poons ſeperateth her ſelfe 


from the Dunne, by the like rate ol time cuery tyde doth one dif- 


fer from another. 


Jnenery houre the tyde altereth two minutes, in every floud | 
twelne minutes, and in euerp ebbe twelue minutes, and in eue 

© rp dap 48. minutes, becauſe that ſo is the Poones ſeperation 
from the Sunne : foz the Poone doth ſeperate her ſelfe from the 


Dunne, in enerp day one point and 3. minutes, be e the 
change and the full ſh& is to the Caſt wards of the Sunne, and 
then is her ſeperation, at which time ſhi is befoze the Sunne in 
reſpect of her naturall motion, but in regard of her violent mas: 
tion, ſhe is then behinde oz abaft the Dunne. 
Betwene the full and change, he is to the weſtward of the 


Sime, applying towards the Dunne, and then is her. a pplica- 


tion, at which time ſhe is behinde oz abaft the Sunne reſpect 
of her naturall motion, but in conſideration al her violent moti- 
on, ſhe is then befoze the Sunne. 

She hath a violent motion, a naturall motion, a flow ſwit 


dad meane motion. 


In euerp 27. dayes and g. houres lee perfoumeth her naty- 
rall motion thzough the Zodiac. 

Wetweene change and change there is twentie nine daes 
twelue houres, foꝛtie foure minutes neereſt. 
The ſolar petre conſiſteth of 1 2, e and ye lunar re 
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The ones age is found by the Epatt. | 
Al inſtruments vſed in — of what ſhape 02 fozme 
ſoeuer they be, are deſtribed 02 demonſtrated bpon a Circle, oz 
tome poꝛtion of a Circle, and therefoze are of the nature of a 
Circle. 
A degree is the 360. part of a Circle, how bigge oz little ſoe⸗ 
ner the Circle ve. 

A degree is applyed after the 6. ſeuerall ſorts, to the Equatoꝛ, 
to the Beridian, to the Do21zon, to the vertical Circle, to mea- 
ſure, to time. 

Altitude is the diltance, height, 0 2 mounting of one thing a- 
boue another. 
 : . The. Poles altitude. is the diſtance betweene the Pols and 
the Yozizon, oz the poztion of the Peridian which is contained 
betweenethe Pole and the Bozizon, 
he altitude of the @unne abone the Þo2i3on, is that pozti- 
f the verticall circle, which 18 contained betweene the Hoꝛi- 
ke and the Sunne. 
Latitude, is that arke of the Peridian which is contained be- 
tweene the parallell of any place and the Equatoꝛ, oz that part 
Peridtan which i is included betweene the Zenith and the 
Eguinottiall. 
AKongttude, is that poztion of the Equiatoz contained betweene 
the PeridianvfS, Mihels, one of the Jles of the Aſſores, and the 
Meridian of the place whoſe longitude is deſired:the reaſon why 
the accompt of longitude doth begin at this Ile, is becauſe that 
there the Compaſtehath no varietic,fo2 the Meridian ot this Jle 
paſſeth by the poles of the wo2ld, and the poles of the Pagnek, 
being a Peridian pꝛoper to both poles. 
The longitude betweene place and place, is the poztion of the 
'"Tquatoz, which is contained betweene the Peridianof the ſame 
places. 
Detlination is the diffance of the Sunne,Poone,, «© Sfarres, 
from the Equinoctiall, oz that part of the Peridian which pal 
ſcth by the Center of any celeſtiall body, and is contained be- 
| | tweenethe ſame center and the Equinoctiall. 
| Hidzography is the deſcription of the Dcean Sea, with all 
| Nos, ** rocks and inn he erein contained, whole limite hi: 
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extend to the geographicall bozders of the earth, the pe rfe> no- 
tite whereof is the chic keſt thing required in a ſufficient pylot,1 in : 
his excellent pꝛactiſe of Sapling. 

Geography is the deſcription of the earth onelp, whereby the | 
fozme in his due ſituation is given, whoſe dictinction 
is by mountaines, riuers, vallies, cities, + places of fame, with- Mn 

_ regard of Circles, Climats, and Zones. 

Coſmography is the deſcription of theheauens,with all that is 

contained within the circuits thereof, but to the purpoſe of Nani- 

gation, ws mult vnderſtand Coſmography to be the vninerſall 

deſcription of = terreſtriall Globe, diſtinguiſhed by all ſuch cir- 

aa which the diſtinction of the crleſtiall Sphere is vnder⸗ 
ts be giuen, with euery Country, Coaſt, Sea Þarbozow, 

— place ſeated in their due 

C 


ngitude, latitude, Zone, and 


= The Chart is a ſpeciall inſtrument in Nanigation, pꝛeten- 
ding the Coſmographicail deſcription of the terreſtriall Globe, 
by all ſuch lines, circles, coꝛſes, and diuiſions as are required to 


| the moltepquilt hill of Hauigation. 


7 he end of # the Firſt Boos. 
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OFTHISTR EATISE| 
O F NAVIGATION, 


' VVHEREIN IS TAVGH 


the natureand moſt neceſlary vſe of the 


Globe, with the Circles, Zones, Climates, 
and other diſtinctions, to the perfect vie 


of SAYLING. 


5 which moſt Lxcollens I nſtrument is perf 


med all that is needfully required to the fall perfection 
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What is x Sphere ? 


2 Ye Sphere is ; ſolide body ronthined under 
one ſuperũcie s, n the middeft whoreofthere 
is pointozp — —— 


cod in berni as thut it hath like bi 
Cirtumterence. And foz as much x iru- 
ment demonſtrating vnto vs tye uniuer iltngine the wozld, | 
P scenter tobe this terreftrial ' 
Globe wherein we hans our be — — 
fiall Globe oʒ heauenly cirtum e doth beare | 


the center to his circle: whiches $iygloe — maids 
fie workmanſhip of God,doth add rably hang vpon his center, 
wing ofequall diſtance from all parts of the Circumference. 


What are the aiinAtions of the Sphere? 


The Sphere is diſfinguiſhed by the ten circles, whereof 6.are 
1 great circles, and 4. are leſle circles: whereof there are one⸗ 
I 8. deſcribed vpon the body of the globe, limiting the zones and 
motion of the Planets, as the Cs inoctiall, the Ecliptick, the 
Equinortiall Coture, the Solffiall Colure, the Zropick of Can- | 
cer, the _ of an the Articke Polar 23 | 
8 | * 2 5 ar- 15 
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Antartick Polar Circle. The Hoꝛizon and Perivian are not de- 
ſcribed vpon the body of the globe, but artiffcially annexed theres 
unto fo2 the better perfection of his ble. 


Which are the grene Circles, and which the lelſer 2 


pe Cquatoz, the Ecliptick, 1. i. Colures the Meridian and 
the oꝛizon, are great circles, betauſe thep deuide the ſphere 
into 2. equall parts. The 2. Tropickes, the Polar circles, are 
leſſer circles, becauſe they neee Sphere into two vnequali 


parts, 
To. e Equineciall is a great circle deulding the Sphere into 
o equall parts, leauing the one halle towards the Poꝛt 
and the that halke towardes the South, and is equallp diſta 
ſrom both the Poles of the woꝛld 90. degrees, placed euenly be- 
tweene them, and deſcribed vpon them, his line crofſeth the Ho- 
rizon in the true points of Eaſt and Met, and hath alwayes his 
— waa abone the Yozizon, vnleſſe it be vnder either ol the 
— fo there the Equatoz is in the Bo2izon : it crolleth the 
at right Spherick angl s, und it alis croſleth the E- 
— line in the firſt minute of Aries and Libra, deniding the 
Ecliptick and Yozizon, and is alſo by them denided into two e- 
quali parts. This line is alſo deuided into 360. equall parts oꝛ 
degrees, which are the degrees of Longitude, beginning the ac 
count in the point of Aries, reckoning towards the Eaft,conclu- 
ding the number z G0. in the plate where the firſt account began: 
| viz, where the Equatoꝛ both in terſecte the Ecliptick in the firſt” 
minute of Aries, vnder which Meridian S. Mihels one of the yls 
ef the Allorcs to be plac ed in the geopraphitall W of 2 
terreffriall Globe. 
What is te vſe of the Equator 1 
T2 vle of the Equinoctiall,ts to know the declination of the 
Dunne, Poone.and Starres,whereby the latitude of places 
| - is giuen, loʒ that poztion of the Meridian which is contained be- 
1 tweene the Equato2 and the Center of the Sunne, Moone, 92 
|. Dfarres,ist3eir declination:alſy by the Equinetiall is knownc 


Which i is the {Equator or Equinoiall 2 


. | pf 
Ll] | 
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the Longitude of places, fo2 a quarter of a great Circle being 
d;awne from the Pole, to the place whoſe Longitude is deſiret ,. 
and ſo continued to the Equinoctiall, that degree and minute in 
which the quarter Circle doth touch the Equatoz, is the Longt- 
tude of the ſame place, o2 if you bzingany place(that is deſcribed 
vpon the Globe) whoſe Longitude you would know, bnder the 
Meridian of tie Globe, that degree ol the Equinodtiall that is 
then likewiſe directed vnder the Meridian, is the Longitude dc- 
ſired : When the Sunne commeth vpan the Equatoz, then the 
dayes &# nights are of one length th2qnghout the whole wozld, 
and then the Sunne riſcth vpon the true poynt of Eaſt, and ſet⸗ 
tett vpon the true poynt of Neft, and not els at any time. This 
circle being fixed in the firmamentis moued with the firſt mouer 
in eneryhoure 15. degrees, by which accompt in 24. houres his 
motion is perſoꝛmed. And here note, that the degrtes ok the E⸗ 
quinoctiall haue a double application, the one to time, and the o- 
other to meaſure: in reſpec. of time 13. degrees make an houre, 
ſo that euery degre containeth but 4. minuts of time, but when 
his degrees haue relation to meaſure, then euerp degree contay- 
neth 60. minutes, being 20. leagues, of that euerp minute ſtan⸗ 
dath fo2 a mile after our Engliſh accompt. 
But this allowance of 20. leagues to enery degree of the E- 
quinoctiall, in ſapling,o2 meaſuring of diſtances vpon the Eaſt 
e Weſt Coꝛſes, is onely when you are vnder the ſame, becauſe 
the Equinoctiall being a parallell, is likewilc a great circle, ane 
euere More of-a great circle is truely accompked fo ro. leagues 
£92 60, miles. 
; But in the reſt of the parallells where either of the Poles are 
eleuated aboue the Yozizon, if there you ſaple oz meaſure vpon 
the Coꝛſes of eaſt oꝛ welt, there are not 20. leagues to be allow- 
ed to tuery degree, becauſe ſnch parallelis are leſſer Circles; 
ther foꝛe they haue the fewer number of leagues to euerp degrer: 
ſo that the further pon depart from the Tquatsz, the leſſer are 
the paraile! ls, and the lefſer that anp parallell is, the leſſer are 
his degrees, becauſe every circle containeth 3 60. degrees, and as 
the circles and degrees are —— their quantitie, in like 
ſozt the diſtance anſwerable to ſuch degrers, muſt abate, as their 


repos decrale, Andturther nal tat the Ede e ' 


tans afar enen, 
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veins of all terreſtriall Latitude, and declination of th ce- 


bodies. 71 

What 1 is the Eclip tick ? 
Tv: Ecliptickline is a great circie.vepiding the Sphere into 
wo equall parts, by croſſing the Equatoꝛ in oblique ſoztve- 
uiding him, and being deuided by him into two equatl parts, ben 
ding from the Equatoz towardes the Nozth and South 23. de- 
ares, and 28. minutes, being in the firlt minute ol Cancer and 
Capaicozne, there determining the Tropical limits, this line 
tikewiſe denideth the Zodiac, by longitude into 2. equall parts, 
and is deuided together with the Zodiat, into 12. equall poztt- 
ons called ſignes, and euery of theſe ſignes is deuided vpon the 
Ecliptick into 30. equall parts 02 degrees, ſo that this line is de- 
uidedints 360. degrees, bpon which line the center of the Dunne 
doth continually mooue : this circle is deſcribed vpon his pꝛoper 
poles, named the Pole of the Zodiac, being inall his parts 90. 


degrees from either of them. 


The Zodiac is a circle contrary to all the other, fo2 they are 


Pathematircall lines, conſiſting onely of length, without bꝛeadth 


02 thicknefle: but the Zodiac hath latitude oz bzeadth 12,degrees, 


whole limits are G. degrees of either —— of the Ecliptick, where 


in the Sunne, Moone and Planets per their motions and 
reuolutions, the center of the 22 v keeping vpon the 
Etliptick, but the other Planets haue ſ — Arn Nozthlatitude, 
and ſometime South latitude. And here pou mult vuderſtand, 
that the latitude ok the Planets oz Starres, is that poztion of 
the Eclipticall Meridian which is contained betweene orenter 
of the Planet oꝛ Starre, and the Ecliptickline,and their longi 
tude is that poztion of the line Ecliptick, which is Sntatncy be be- 
tweene the laid Peridian and the Eclip pticall Peridian that paſ- 
ſeth by the poles of the Zodiac and the Fart minute of Aries. 

The 1 2. deuiſtons oꝛ ſignes of the Zodiat, are theſe, Aries V. 
Taurus x, Gemini , Cancer , Leo S, Virgo w, Libra ,, Scor- 
pio m, Sagitrari 7, Capricorne », Aquarius, Piſces S: and 
theſe are their Characters that rand by them. 

The 7. planets that keepe within the limit of the Zodiac, are 
theſe : Saturne H, Jupiter M., Mars g, Sol ©, Venus 2, Mercury E, 


ee 50 courſe thzough all 1 the degris - RM 
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the Zodiac, once in'cuery-30, veares: Iupiter in 12. peares: 

Mars in 2. yeares, the Sunne in 365. dayes and C. houros being 
one ee Venus and , as the Sunne, and the Poone perfo2 - 
meth her courſe in 29. dayes and about 8.houreszthzough all the 


degrees of the Zodiac. 
And note that this naturall motion of the Planets 1 in the Ze- 


diac, is from the eſt toward the Eat, the diurnall motion is 
violent, cauſed by the firſt moner, o2 pri imum mobile, who in e- 
nery 24. houres doth perfoꝛme his cicular motion from the Eaſt 
Welt, carrying with himall other inferiour bodies what- 


What is the vſe of the 20d : 
the Zodiac and Ecliptick is:knowne the Longitude and 
Latitude of any Celeftiall body, either Planets on fired 
Starres, foz a quarter oł᷑ a great circledzawne from the pole of 
the Fodiac to the center ol any ſolanet dꝛ Starre, and ſo tonti- 
nued vntill it touch the Ecliptick, that degree and minute where 
the laid quarter circle toucheth the Ecliptick, is the e of 


Aries, fo3 the longitnde of Aries is the pozti 
line, which is F 


p 2 
ſing poles of the Zodiac, and + firſt minute of Aries, 5 
bythe meridian which paſſeth t > the poles of the Z9- 


and the ectipticall 
diac and the center of any Planet oz Sar 17 
When the Planets are vpon the Noathſive of the Ecliptick, 
they haus eee and being mth from the Ecliptick, | 


— the motions of the Planets,the time ot any Cclipſe,and 
thi declination by his plate inthe Ecliptick, are known 
bp this circle, whoſe vis is very ample pans purpoſo-foz 
all War omicallconfiderations. | 


What are the Core 2 


| nn Enre is 8 geg te paſling by the vics - 
1 e he wo, anth a . en and tbe Welfkitialt 
1 points 6 r the Equinoctiallat 


15 in his 90. a 1 | D. | 
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from him, being the fartheſt limit of the Ecliptick bending to- 


n ae his Circle 
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The Equinoctiall Colure is likewile a great circle palſi ing by 
the poles of the wozld, and the equinoctiall point of V, und =, 
and croſſeth the equatoꝛ in his firſt + 18. degrees, and theſe Co- 
lures do interſect each other in the poles of the 158 to the "Out 


@pherick angles. 
What is che vſe of theſe cb 2 


Tea ble is fo ditkingnith the foure piincipall (alone of the 
yeare, Spzing, Hummer, Autumme, and Minter, deuiding 
the Equatoꝛ and Ecliptick into 4. equall parts : alſo that Arke 
of the Solſticiall Colure which is included between the firſt mi⸗ 
nute of 5, and the Equinoetall,is the Sunnes greatelt declina- 
tion toward the No2th, the like Arke being between the tropicall 
point of y, and the Equacoz, is the Sunnes greateſt South de- 
clination, being in theſe our dayes 23. degrees, 28, minutes. 


What is the Tropick of Cancer? 


e Tropick of 2 is one of the lefſer Circles neh the the 
phere into two vnequall parts, and is deſcribed vpon the 


pole Artick, a parallell to the Cquatoz. 23. degrees 28. minutes 


wards the Nozth,ts which when the Sunne commeth, the dayes 
are then longelf to all thoſe that inhabite in the Nozth parts of 
the wozld, and ſhozteſf to the Southerne inhabitants: betiacene 
this circle x the cquatoz are included the 6.ſe eptentrionall ſignes, 
Vs N, N, S, B, ur, in which ſignes during ts time that the Dun 
abideth, being from the 11. of Parch, to the 13. of September, 
he hath Hoꝛth declination, and then is the ſpzing and Hummer 
to all ſuch as inhabite in the No2th parts of the woꝛld; and Au⸗ 
tummns and Winter to the Inhabitants of the a of the 
wozld: this circle doth touch the Ecliptick in the ſirſt minute, of 
S, where the Suune beginneth his returne toward the South, 
whereupon it tooke the name Tropick, which ſignifieth conner- 

ſion oz returne, by whichpoint of the a n mo⸗ 
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pb Whatisthe Tropick of C ( 
"He Trog ern s deuiding 
Sphere into two vnequall parts; and is 
pole Antartick a parallell tothe & ann | egen 
nutes from him, being the fartheſt bending/of to- 
wards the South, to 8 _— the ounne commeth,the daies 
bob art thoſe that int 1 — 
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| EE: lo much ag thes Cropicks are diſtant I 
the Cquatoz, ſo much is the: @annes: greateft declination: and 
ſuch as is the Sunnes greateſt declining, ſuch is the diſfance 
== cating hoburning they are alſo the 
0 the burning ſepera i ra 
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What is the Antartick polar circle? 0 
Þe-Antarticke polar circle is appoſit to the Aitick, and 5 
rauen to the Cr apiak of v, being in all reſpect of ſuch di- 
fanceand deſcription, fromand ern the 
N is about the pale Artick. 1 444% 


Wa iche, vſ wb Anick and Ancric pla cnc „ 

data: Zinsudsqn d m Man af; dite a7)! 

rrp vie-sfthe\>twv pular Ciraies; is dd Sow the ü at 

1 the poles of the Foviac; from thepolesofths Wozld, fog ſe 
as Mr groan na > — , 


polar | within | 
polar circle is contained the Northern frozen zone. Alſo betw@y 
the Tropick ol und the i tartie pᷣnlav ¶ irtle, is contained 
the Southern — — zone, and within the ſaid polar Circle, 
is included the Mntaxtickfrozenzans,, 2 he Cin 


ane ore deſuribed Lpowthetuat ; Glo þ.CL 
1 | Py in? 264.0; my te 0 
x N We is cha Mern?. im ab (5034753 $1 
" Terres a great aids pating by dh mat the 
1 Weald, aud bf pour Fenith, deuiding the hezizon info two 


inthe pointe. te yogurt nor wr 


"The: Seamans g 


Tresen 


— 


* 2 * * / . + 2 7 4447 # 1 
* / is 4 2 2 of 


Wb i he Hor 


; What is che 705 K. the d ae 


391 (36.2.4 1:35 8.1 4 9 4 


the Moone oz Starres kroß the 
thy be vpon eee — 
nv then is the 


wile: 2406108 1 9 Nt win. 


e wy wp re ; thc heauensinto two 
7 the being abone the chazizen is al- 


jecrets: 


a » & E : * 5 y 
* | 1 122 7 83 
. : 3 — N 


* 


— oro 
to take the altitude 


2 
* __ 
* 1 
4 Ll » 
en? 1 f t 
"OS? ö 
* 


1 ER e being vader the Ho 


where the heauens —— — to it | 
0zi301 : the Pozizon is not fixed in th 


a donſtant to his paper 


8 the 8 rains 
there ff ulteth nothinginis v 
biſting ; ed en 
os 0; „anf 


Glob one and the ſame Venen mar ' I whatſoener is 


limit of our-ſight, fo; 
e together, chat is the 
4 firmament, and vet is a 
Atude. int becakiſe in the 


iy Peridian, in the ſa 


Bozizons in allreſpects 
ere clo kinves 


hozizon, ues J's 


he tranſuerſarp ſhew vpon the ſtaffe the altitude defired,by the 
| Hozizon the nanigable courſes from place to place are likewiſe 
| knowne, as alſo thequantitie of the riffng and ſetting of the 
Dunne, Poone, and Starres: whereby is knowne the length 
be the dayes and nights in all Wie anvataltfentns: by the 
hozizon is knowne vpon what degree of Azumuth, the Hunne, 
Poone oz Starres are, when they map be ſcene, in what — 
ol the heauen — INES * 
n nme giuen. 
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atoz doth rut the Hozizon to right angh —— ani t 
and a right a oꝛizon ure 5 | 
— — Thetk Came; fo; qui 
Werth ite 1 —— pw.) mat 
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ces whailoener, and note that the __ where ys 
eee ictali hozizo = 


Pr #"* 4 
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att 59. al What is'che vic of the Horizon: % 


Tis: Pozizon is the beginning of all — whatforne 
nes hozizon, is ſayd to haue altitude monte = 
the hexizon dich altitudes are ginen with help: a ths 
ſratfe; fo) plaring the-Crolle ffatfe at your eye, if bp the 
one end of the tranſuerſary pon ſee the hozizon,/ and by the other 
— — you ſes the body obſerued, then doth: 


Are cheſe all che circles appercaining to the Globe? 


are other circles which ard fired and reger 
pertaine to euerp particular hozizon, re Ach imi- 
canters, the Articke, and Antartick Circles. 

What an et ee t ar 
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diana dndi in the pole, and are extended rem the Zenith to enery 
degree ot the hozizon, kt. And becaule they cannot beconnenient- 
ly deſcribed vpon the Globe to be apply 2d to all hozizons, there 
foze by pt n the Meridian of the Globe thei e is apiece of coppcr ar- 
tificiall y placed, to be remoued to anꝝ degree ot the Meridian at 
e, which piece of copper repꝛeſenteth the zenith, and muſt 
al way be placed ſo many degrees from Equatoz,asthe pole 
ts eleuated from the hozizon, and vnto t zis Zenith there is top= 
ned a quarter ot a great Circle called 9 Marta altitudo, the ende 
whereof doth continually: touch the he on, and is ſotopned to 
the Ze ith, as that it may be mooned round. vpon the hozizon, 

part thereof at your pleaſure : this Quarta altitudo 
into 90. degrees, dong the ft matten of all altitude, 
eth the account from the ho 2 is the begin⸗ 


—— altitude, and concludeth 90. d in the en be- 
Ne can extreame limit ofallal 

4 What are Almicante ; . 

micanters 02 Circles of altitude, i re parallell circlesto the 


A: ion, t are defcribed vpan the 2 renith; as the parallels 
to the 6 pquato2, axe deſcribed vpon the Þ ol circles: 
90. anſwerable to the * is of the Quarta alticudo, 
rene the hozizon and Ze⸗ 
thele circles cannot be deſcribed by zon the Globe, tobe ap- 
9 euery hozizon, but they are diſtingniched by the circu 
of the Quarta altitudo, wol; deſire to ſee the Almi 


are the degrees contained l 


—— circle of 10. degrees, by moouit ins the Quarta altitudo 
round about the hozizon, the Fenith de b of their quarter cir. 
cle, doth ow the Almicanter lte, ; what eleuation ſoe-- 


ner. 1-1 | 
„ What is the vſe of theſe ew; circles ? 


9 . egen n pay 
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as the! altitads of any celttal bo 
Quart ta att And +: * 


paradoxall Compaſſe vpon the Globe, the 
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_ the ſire @eptentrionall fignes 


into 24. equall parts 0; houres, and thoſc againe into ſuch parts 
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jeshelghtis at at 
times thereby to be knowne, and the variation of the Compalle 
is lea likewiſe giuen, as hereafter in the pzactice vou at be 


What are che Artick and Ancernth cinclend a 
Uerp hozizon hath his pzoper Artick oꝛ Antartick circle thole 
ons that haue the pole Artick eleuated abone them, haue 
their pꝛoper Artick circle, and thoſe that haue the South pole e- 
leuated, haue their pꝛoper Antartick circle, the quantitie of which 
circle is accoꝛding to the-Poles glevation,foz he pole be much 
eleuated, then is the Artiek tirele great, foz the poles altitude is 
the ſemidiamiter of this circle, if the pole be in e- - $1 
halts the heauens is the Artick circle. 2 

What is the vſe of this circle? 

F the Sunne, Poone, oz any Starres be within this cue 
they are neuer carrisd vnder the hozizon deuring the tima of 
their abode therein, whereupon it commeth to paſſe, that ſuch as 
trauaile far to wardes the Noꝛth, haue the Sunne in continuall 
view, and thoſe that inhabite vnder the pole ( if any ſo dos / the 
Dunne is in continuall ſight fo2 ſire moneths together, becauſe 
” — — are within the Artick circle, the 
9 — 2 being ho 9e. 

There is another ſmall circle, which is called Cirwbas kbrs: 
rius, 03 ths haure circle, to be annered to the Meridtan ol the 
Globe, ſoz the pevfection of his bie, this circle muſt be deuided 


as pou pleaſe foꝛ the better diſtinction of time: this circie maſt 
be faftened to the Meridian, ſo that the houres 12. mut ſtand di⸗ 
reaip vpon the edge of the Meridian, and the Hole mut be the 
center of this circle, bpon which pole there mult be faſtened an 
Index to moue p2opoztionably, as the Sphere (vpon any occaſt- 
on) ſhall be moued. 
Theres alſo an halfe cirele;callodthe Cirtie of poſition; which 
ſith it ſerueth to no great purpoſe fo; Nanigation, Jhere omit, 
and thus is the fully finiſhed foz the perfection of this ble. 
What are the Poles of the world? ' 
two Poles,the Poꝛth wee 
Antartick 1 
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with firmament, whereupon the S where fs moned by ver 
ge lirſt mouer, and are the limits it the Aris of the wozld, 
s alſo the 8 terme oꝛ band of all} declination, being 90. 
Ir ofthe CNMuatos. 
the anal of the Pele from the | j0213on, (smownethe 
par al 0; latitude of our being, it dgiveth the * of 
tick circle; and obliquitte of the h — 
„What is the Axis of thewe 1 1 
ebe and limited in the Cir | 


4555 eee voꝛld, and tpoſe cwo it 
miting eee — 2 6155 
What are the Poles of che! Jodiac? 
e Zodiac hath likewiſe two Poles, Articke and Mntar- 
- ticke,being two mos 1 hefrmament,limiting the 
Axis of the Zodiac, and; 2 5 i _ * Fol the poles of the woꝛld 
2 3.degrees, 28. minuts, which poles d wh he motion of the ſphere 
deir motion about the 


vertve of the firſt 
iat is deſcribed :. 
degrees, being 


e 
hea, of the ſame 


Pee Abel Axis ofthe 0 . | | | 
'of Cline pain by the center 


er the Sph 


ret mftrence, whole limi- 
ting popnts are — * l c, and his Axis is moued 
by * Sphere as art his kings 


What are eee th Horizon? 
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1 hit ve aum ent, b. mg Mioum * 


Jul * 


W MAS SHARE... bad 1 r n 
W 1 | 
* 4 ; | 
13 


The Seamans Secrets. 


kram all parts of the hoꝛtz on, and are the extreame limits of 
altitude, that pole which is in the vpp! 

Fenith, and his oppoſite Pole is called a 
in thefirmament, but not 

maine alwayes ſtable to 
if it were fired in the fi 
with the firmament as 
ts found the Azumuth a 
à quarter circle deuided int 
as is the Quarta alti 


doth by thoſe degr& 
body — the hozi 


© the 
| lte able to the poles eleigting 
degrees kram the Equatoz, as the pole is from 
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How many Zones be there ? 


1 


Vere are 5. n one; tos ere 
and one burning zone, the burn! g zone liefh betwene two 
opickes, whoſe lacitude is 46. degries; 56. minutes, which 
zone by ancient Geographers is repoz ted to be net habitable,by 
reaſon of the great heat which there th jy ſuppoſed tobe, th | 
pex dicularitie of the S unnes be: , whoſe 
n is within the ſayd zona, but we fir dn — 
/habitable, but very ps 


trary to their t, that it is not on 
— — eel 
3s that by natures bene⸗ 


Ifound in no lost to be of 
S 
but tollerable, whoſe greateſt foꝛce ia 
SEES, 

prod art rnd, | 


Of the frozen Zonks pa. 


its  feoxen Zones are contained 15 Ear nde, 8 the 
Akt — and the 


bor oxide; e t h0i0. th 
un es farce viſane from hoſe Sen 
e by experience, that the: aphe 115 
r 02 that times 
I ane herne within the Artick frozen 3c » where J haue found 
e ayze emperate, yea and many times in calme weather 
arneilous hot: J haue felt the @unnes beames of as focible 
tion within the frozen zone in calmes dere vnto th ſhoze, as 
he ne at any time found within the br ig zone: this zone is 
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conditions, * whom 3 haue . and not found them 
rudely barbarous, as J haue found the Caniballes which are in 
the ſtraights of Magilane, and Southerne parts of America: In 
tho frozen zone J dilcouered a coalt which named Deſolation at 
the debe thereof, ſuppoſing it by the loathſome ſhape to be 
walt 4 dcfolate, but when I came to anchoz within the harbours 


mip rt — ——— _ feare, offe- 
pov2e exchange — 
E the Camballgo Amenca eee | 


79 
erperlence it is moſt 


Hate 
eb Truttfoll —— be perſwaded tothe contrary ofchis 
— — rok manga ork 
3 mans i, ante ſans e 


tion, tonifiemethat — —-— 

For fh 22 the Lord that created heauen: Bod bimelfe — 
the earth aud made it, he that prepared it, he created it not in mw, 
be framed it Fo * P ag &c. Elay 45. 18. 


Of che temperate Zones. 15 a 1 
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4s 42. bogrt6s, dernen within he which we 


' The temperate Antartick zone is lim Tropict 
S en hr bh 0 att 
OS, 14 


| 
— 


5 2 
aas | 


Frozen Zone 
 Articke poler ct 


2 


—ů— ů— IT — 
— 2 ⁵˙ .. ] ·—·˙ a OI IOIng 


„ ET es 


Lone tempe at- 
Antar- poler: Tee 


2 


2 


— tines 

2 

r 
DA 


What is 2 ches. 


Claes th hue drm onthe vpperfaeqnt th 
"A garth,included between two pa ls, wherein the day i 
bly lengthened oz ſhoꝛtened hi 

naile from the Cquato toward th Art k Polt,tho@unneha- 1Y 
uing Nozth declination, the dayes he Peper e Age! 4 
bntill lat the Sumne not ſetting bn n,youthall — | 
dap halte an houre, is calleds Climats : theſe Clitnatos taks 
N from ſuch famous places as ars within the ſaid Cli- 
s, of which there are nine, as by th eir diſfinctions may ap- 
peare. 

The firſt paſſing thzough Meroe, b eg zinneth in the latitude ot 
22.d2g. do de aging HP , whoſe bzeadth is 7d. 
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45 The ſecond paſſing though dyene, wine 0 in * latitude 

of 20. deg. 30. m. and endeth in 27. d. zo. m. whole bzeadth is 
7. D. 

4 The third paſſing thzough Alexandria, beginneth in the la- 

8 d. 0. m. and endeth in 3. d. 40.m-whole bzeadth 

10. m. 

4+ The fourth paſſing A7 beginneth in the latitude of 

eee and in 33. deg. whals bzeadth is 5. deg, 
. M. 

5. The fifth paſſing by Rome, beginneth in the latitude of 39. 

_ and endeth in 43. deg, 30. m. whoſe bzeadth is 3. deg. 


45. | 
6. The firt paſſing by Borifthines, beginneth in 43. deg. 29: 
min. and endeth in 47. deg. 15. min. whole bzeadth is 3. deg. 
45. m. | 3 


7. The ſeuenth paiting by the Rhipaan moun 


faines,beginneth 
147 · d. 15. m. andendeth in 30. d. 20. m. whole bzeadth is 3d. 
S. M. 
8. The eight paſſing by Meotis 02 London, beginneth in 30. 
deg. 20, m. and 
* 


endeth in 52. deg. 10. m. whoſe bzeadth is a. d. 


ninth yang by Penmarke,taket hs beginning the | 
2 20. . | 


f pou RS 
zeadth, allow foz euerp degree 20. leagues, 22 
euery inute a myle, fo is the diſtance ginon. 
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What is the vſe of the Glo be r 


ble of the Globe is of ſo greateal e, certaintie, and plea 
ſnare, as that the commendations thereof cannot ſufficiently 
e erp2en | fo of all Jnſfruments it is the molt rare andercel- 
lent, whole concluſions are infailible,giying x the true line, angle, 
and circular motion of any Cozſe oz Trauers that may in aui - 


„whereby the longitadeant | ane. 
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The Seamans Secrets. 
How are diſtances meaſured vpon the Globe ? 
Ver there are two places aſligned, the diſtance betwene 
which pou deſire to know. with a payꝛe of circular Com · 
paiſes you mult do it in this ſoꝛt:ſet one foote of the Compaſſes 
vpon one of the places, and the other foste vpon the other place, 
the Compaſſes ſo ſtretehed fo2th.bzing vnts the Equatoz and as 
many degrees as map be contained betweene thoſe tw rs 


of the Compaſle, allowing 20. leagues foʒ euery 
ance as thatyon 
cannot with your Compaſſes reach them, then take with pour 


— 


2 
: 


tance deſired: 92 if the places be of ſach 


Compaſſes 5. degrees of the Equatoz, which is roo, leagues, 03 
10. ders, fo; 200.Teagnes, and ſo meaſure how often the dis 
ſtance is contained betweene the ſaid places, if any part of a de- 
ere doth remain,fo; halle a degre& allow r0.leagues,foza quar⸗ 
ter 5.leaguos.,ec.but if pon defire a moſt exquiſite pzeciſeneffe in 
-meaſuring fo the minute, ſecond,and third, then doe thus. When * 
your Compaſſes doth fall vpon any part of a degree, note the dis 
ffance betwerne the end of that degree and the popnt of the Coms 
paſſes, then with a paire of conuenient Compaſſes take the di- 
tante, then meaſure the ſame 60. times vpon the Cquatoz, (be- 
ginning at ſome certaineplace)then conſider how many degrees 
are contained within the meaſure, and allow euery degree tobe 
a minute 93 mile, ſo are the leagues and miles knowne, if any 
part of a degree remaine vpon this meaſareof minuts, doe as at 
the firft, mealuring the ſame 60. times byon the Equatoz, the 
vegrees comprehended within the meaſure, are cane 
parcellof a degree remaine 'bpon theſe ſeconds, da as 4 
and the degrers contained in this meaſure ars thirds, and ſo you 
may p;oceedeinfinitely. | 311 85 


How may che Globe bereRifed anſwerable to che true po- 
llition, of the heauens for any place, or promontory. 


1288 being knowne fo2 which you would rectiſie the 
1 Globe, doe thus: bꝛing the place bnder the Meridian, s there 
eonũ der the latitude thereot: and as many degrees as that place 
is from the Equato ſo many degrees pou mult eleuate the pole 

from the Yazizon, thon being the Zenith-directly oner the ſame 
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place, Globe rectified fo; | the erecy any 
ptr pie oꝛdering of ws plobe, there is us cu. 
cluſton tobe executed by the lame. 
as d W : 
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he place directly vnder the Peridian and Zenith, there holding 
the Globe ſfeadie, bzingeth the Quarta altitudo to the place fo; 
which he is bound, tho end whereof theweth vpon the Yozizon 
the trus Yozizontall Cozſe, vpon which Tozſs he ſapleth 20. 03 
30.leagues, and there maketh a note oz pzicke by the edge of his 
Quarta altitudo, acce2ding to the true diſtance pꝛoued by Co2le, 
reckoning an altitude as in the bie of a Chart: then he bzingeth 
that pꝛicke oz note vnder the Peridian,and there conſidereth the 
true latitude ot his being, he then redifieth the Globe anſwerablt 
to the ſame pꝛicke, and keeping the ſame vnder the Zenith, doth 
ugaine turns to the Quarta altitudo to the place foz which her is 
bound, the end whereof ſheweth vpon the Pozizon tha Hozizon- 
tall Tozſe, then ſayling as at the firſt, he maketh a note oz pꝛicke 
as befoze, and thus pꝛoſecuting his Cozſe, ſhall arrine vnto his 
deſired place: but in this pꝛactiſo he ſhall plainlp pꝛoue that his 
Hozizontall Cozſe will differ greatly, and that by his ſapling in 
this ſo;t he thall by his notes and pꝛickes deſcribe the true naui- 
gable and neerelt Coꝛſes betwiene the ſaid places: The like me- 
thode is to be obſerued vpon any trauers oz tozced courſe what · 
ſoeuer : and therefo2e the Pilote mult take care, that although 
the wind be neuer ſo fanourable, vet he muſt not pꝛoſecute any 

Hozizontall Coꝛſe (Nozth and South onely excepted.) 

Wherefoze A ſay the Pilote muſt take ſpetiall care to conſidet 
the dilfance of places, whether the Poꝛizontall Cozſe will lead 
him betweene the laid places, foz tf places be moe then 45. de- 
gros aſunder, the Hozizontall Cozle is nat tho meane to finde 
thoſe places, bnlelle they lie Nozth and South: fo2theHogizon- 
tall tourſe betwe@ne any two places, is a poztion of a great cir- 
cle, which being of large diſtance, mult be perfozmed by great 
circle Nantgation, and not by Yo2izontall Cozſes:foz the collec- 
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. point Nozthwelt vpon the Pozizon a I ſuch places as the (aſd 
Quars alcitudo then toucheth, doe beare due Nozthweſt from 


ev ng cuting this'Cozls by he direction of my Com- 
palle, the firſt dap I ſayle 20. ieagues, therefoze Jmake a marke 
* the edge of the Quarta alcitudo, 20. 5 gnes from the Zenith, 
then bzinging that mark vnder the ꝙ J rectifie the globe 


anlwerable to the latitude thereof, the _ day A ſaple other 20. 
leagues vpon the ſame poynt, and mals marke as at the firit, 
4 bꝛing that marke likewiſe vnder the Meridian, and rectifie the 
Globe as befaze, and by this methodo y 2oſecuting the Coꝛle 
N. U.Jſhall deſcribe a paradoxall phich will lead mee to 
the Noth of the place vnto which J wouli ſaple,the farther the 
diſtante, the greater the difference : by this oꝛder pon may de- 
ſcribe paradsxall lynes, vpon all the poynts of the Compaſſe, 
but this is to bs regarded, that your diff r mces be as ſmall as 


| Wen is perſermen the greateſt certaintie. 
J W i | of theſe lypnes, you n gui 
1 che diflronce of Yozhoncall para 


by 


ent $403 the Beamans purpale. 2 
What is the great Circle Nauigton iq 10 * 


(oqninie enntonin i Hiefelt of all the 3. kindes 
Lot ſapling, in whom all the 1 atained. t by them 
this kinde of ſapling is perfozmed, continuing a Cozſe by the 
thoztelt diſtance betwerne places, nat limiter to any one Coꝛte, 


eyther hoꝛizontall oꝛ paradorall, but by it thoſe Cozſes are oꝛde- 
red to the full perfection of this rare pat, — benefits in 
long vopages are to great purpoſe, ozdering and diſpoũng ali 
hozizontall trauerſes to a perfert cancluſie a: fon there rem 
changes of hoꝛizontall and paradoxall Coꝛzſes in the crxecution at 
this p2actiſe, ſo that vpon —— 
may 2 — 2 — an incontt 
| wn gr rcieſaplint ;that Coyle Halt de tound t 
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when with faugurable windcs the Pilote ſhall ſhape a Coꝛſe by 

his Chart oʒ Compalle paradorall, as the belt meane to attaine 
his Pozt, he ſhall by this kinde of ſapling finda better and ſhoz- 
ter Coꝛſe, and by ſufficient demonſtration pꝛoue the ſame, fo that 
without this knowledge J ſee not how Tozles may be 92dered to 
their beſt aduantage: therefoze ſith by it the perfection of ſapling 
is largely vnderſfood, and the erroz likewiſe moſt ſubſtantiaily 
controled, it may of right chalenge the chiefeſt place among the 
mactiſes Gnbernautick. The particularities whereof if J ſhould 
by an oꝛderly methode labour fo erp2eſſe, if would be a diſcourſe 
ouer· large foz this place, and as J thinke troubleſome if the pꝛe⸗ 
miles be not well vnderſtood: therefoze J will now over-palſe 
it, vntilla time moze conuenient and of better leaſure. 


of paradoxall Nauigation. 


1 nauigation, demonſtrateth the trus motion of the 
Ship vpon any Cozſealſigned, in his true nature bylongi- 
tude, latitude, and diſtance, giuing the full limit oz determing- 
tion of the ſame, by which motion lines are deſcribed neither cir- 
cular no2 ſtraight, but concurred oʒ winding lines, and are there» 
foze called paradorall,becauſe it is beyond opinis that ſuch lines 
Hould be deſcribed by plaine ho2tzontall motion: foz the full per- 
ſection of which pꝛactiſe J purpoſe (if God permit) to publiſh a 
paradorall Chart, with all conuenient ſpede,and ſo will diſcouer 
by the ſame at large, all the pꝛattiſes of paradoxall and great cir» 
cle nauigation, fo2 bpon the paradocall Chart, it will beſt ſerue 
the Seamans purpoſe, being an inſtrument poꝛtable, of eaſie 
ſtowage and ſmall pꝛactiſe, perfozming the pꝛactiſes of auiga - 
tion as largely and as beneficially as the Globe in all reſpects : 
and all theſe pꝛactiſes of ſapling befo2e mentioned, may in a ge- 
nerall name be aptly called Nanigation Geometrical, becauſe 
it wholly conſiſteth sf Geometrical demonſtratine concluſt- 


But there is another knowledge of Pauigation, which ſo far 
excelleth all that is befozeſpoken, oꝛ that hath hitherto bin vul- 


*  garlypzactiſed, as the ſubſtante his ſhadow, oꝛ as the light far- 

> ; - | — f F 24 N | 4 * 5 8 1 -1 1 * 
Arleth the thicke obſcured darkneſle: and this weste skill of 

N — — — b — — — 9 — — | - 1 | 1 — M.ED — EY 4 7 — — — — — AVID — ho . * e . 2 — — 2 — 4 ” — 8 N 


Es. 
Ne eee ee e a eee — _ ; . 


4 


| 
| 


ee La ip a ee, of "SS Sd HA L ＋ 


— ö 
5 * 
5 * 


The r 80 ets. 
fytiogee well balls Hankgation thmeticall, becauſe it 


458 the e Nat but — enery degree of the Yo2zizon,and gi- 
ueth the diſtance of any Trauers foz the particular elenation of 
minuts, yea, t lefle parts aſſure your ſelfe: it gineth longitudes 
and latitudes to the minute ſecond and thitd: . 
tie, as that by no other meanes the like ca be perfo2med:it tea⸗ 
cheth thenature of Angles and Triangles, as well Sphericall 
as plaine ſuperficiall and ſolide Comme! urations, the effect of 
lynes ſtraight, circular, and paraborall, he quantities and Ly 
s of parallells, the nature ph s,with 

alar dif any er gre — — 

igatia be requiredtoamolt wonderfi — oh en 
there can nothing be required, that by —— harmonp of 
numbers ſhall not be moſt topiouſiy m d to the Deamans 
admiration & great content: — zactiſe whereof to the 
belt of my pooze capatitie J purpoſe to mak e knowne, if J map 
perceiue my paines already taken, to be xr ined in good part, 
which J diſtruſt not but all honeſt minder zDeamen,and Pylots 
of reputation will gratefully embzace, onely in regard of my 
00d will towardes them, foz it is not in reſpect ol my [. 


friendly g 

paines, but of my lone, that 3 would om fauonrable curte- | 

ſis. | * 
How may the Poles height be know! ne by the Globe? 


T Vere are divers wapes to finde t > Poles height by the þ 
Globe, as well from the Meridian as vpon the ſame, but | 
ſith befoze J haue ſufficiently tought Bp by the Sunnes Peri- i 
dian altitude, the Poles height map be found, J will therefo:e 
in this place ſpeake no further thereof, 5 laz the other kindcs 
it maybe knowns as followeth. leah -, 


How by the Sunnes riſing or ſ 22 the Poles height | 
may be knowne. | 


. 


Bur our Compaſſe of variation, oꝛ fore niagneficall inffriv 
, obſerue at the Sunne ane bee degree of 5 
, _Hogizor the "mee OS 2 0 . 
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net, all vartation duely conlldered, that being 
Wowi ſenrch fn! the Tables ol the Ephimerides fo the Sung 
place in the Ecliptick, at the time of your obſeruation,then bꝛing 
that plate oꝛ degree of the Ecliptick wherein you find the Sunne 
to be to the Hozizon, and moue the Meridian ot the Globe as 
ottaſten requireth, vntill that obſerued degrer of tho Yo2izon t 
gents nes platt in the Eclipticke doe iuſtly touch togethcr,fo2 

ts the Mole in his due Cleuation, as by the inter ſectien of 
and Meridian may appeare, in like ſozt vou map 
oles N by any nene 1 e in 7 — 


To finde the Poles height by the ne any poinc 
of the Compalle. 2 


2 the Compaſſe ol variation, roctited to the true Pozlzon 
tall poſition, obſerue the Sunne bntill he come to any pont 
thereot at your pleaſure, and in the ſame inſtant take the Suns 
height from the Yozizon, then bzing the Quarca altitudo to that 
poynt of the Compaſſe vpon the Hazizon of the Globe where 
0 ohlerue the Sunne to be, there * ing the Quarta altitudo 
ſteadie, moue the Globe vntill pou bꝛing the e of the E· 
clipticke (wherein the Sunne is at the time of your obferuation) 
vnto the edge of the Quarta alticudo,if it fall bpon that degree of 
altitude as was the Sunnes obſernedheight,then doth the Pole 
ſtand to his true Eleuation, but if it agree not, vou mult eleuate 


82 dep:eſſe the Pole as octaſien requireth, rectifying the Zenith 


anlwerable thereunto. And againe make trpall as at the firlt, 


binging the place of the Sunne to the Quarta altitudo, and ſet. 
ting the ſame vpon the oblerued poynt of the Compaſſe, vntill 
if agree in all reſperts with pour obſeruation,andthenthe Peri- 
dian ſheweth in his interſection with the wo the elevation 
of the Pole from the YVozizon. 


To finde the Poles height by any giuen W . 
7 be PUNE waning t aboue the an | 
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noone, oz aſternoone, the nerer the Sun is fo the 
the better ſhall be your obſeruation, and a al tt e fame inffanttake 
the height of the Sunne from the Yozizonkeepethefe'twonum- 
bers in memozp, and note that the Azumni 0 be obſerned accoʒ⸗ 
ding to the true poſition of the Wut! by haning good regard 


hen baing the Quarta altitudo 

to the place of the Sunne in the Eclip th and ſet that degr re& of 
the Sunnes place in the Eclipficke.vx the obſeruedvegrss of 
altitude by the graduation of the Quarez'a vdo, and if the end 

_ thereofat the ſame infant do fall right t 708 the obſerned degree 


of Azumuth, then is the Pole in his due E ation : i not, then 
rayſe aꝝ lay the Pole as oceaſton requireth, alwayes regarding 
that vou place the Zenith anſwerable to the Poles altitude, and 
then againe bzing the Dunnes place to his altitude vpon the 
Quarta altitude, and locke againe the end thereof doe 

touch the obſerned degree of Azumuth vpe i the Vozizon, if not, 

you mult pzoſecnte this oꝛder, vntill : inftant the place of 
the Sunne be vpon his true almicanteryby e edge ofthe Quar- 

ta altitudo, and that the end of the Quarra altitudo doe alſo touch 
the obſerued degree of Azumuth vpon th . fo2 then is 
the Pole in his e e 
zen eee e 


To ade the Poles height by the Sura by any rwo egen 
Auumuths and altitudes, not regardi gthe true ho. | 


mY 
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echte there map great ertoꝛs be committed in heb, 4h 
[Jobſeruations, viileſſe the Compaſſe be ll 


— ſo as it may reſpect the true parts 02 di 
rizon, it is not amiſſe to entoꝛme you | oy without 


riationʒ the Poles height may be FF 
Therefoze by your Pagneticall inſtrunttnt oꝛ Compalle of 
variation, — the Rn Azun tr vithout regard of the 


true Pozizontall poſition, and at the ſame inſtant obſerue alſo 
tit r kworumbersinme⸗ 

Jt — ky — itoztwopoyn's 
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To finde the Poles heigh by taking the Sunnes altitude a. 
| ue che Horizon, fo that the preciſe time of R 


- Juch obſeruation be knowne. 


[el eg ere acany time ofthe days 
bout ur. o. on 10. of the clocke, vc. ark 
Pour obſcruation, ac what ken wart 


altitude from the Po21zon, the time 25 N ititude thus knowne, 
bꝛing the place of the Eclipticke wherein the Sunne is at the 
time of pour 9bſcruation direaiy vnder the Meridian, there hol- 
ding the Glabe ſteadie, bꝛing the Ander ek the Circulus horarius 
to the houres of 12. oꝛ noone, then mouse the Globe vntill the In- 
dex come ts the houre of your obſcruation, there hold the Globe 
ſteadie, then bzing the Quarca altitudo to the place of the Sunne 
in the Eclipticke, if it agree with pour ( bſerued altitude, then 
| _ the pole ſtand in his true eleuation, if not, mous the Peri- 
ian by raiſing oꝛ depzeſſing the pole ag occaſion requireth, vntill 
— bzing the altitude and the houre to ag ee, and then yon haue 
the poles height, and by the end of dla Qu . alſo 
e the degree of Azumuth, wy u the Dunne was at 
the time of pour obſeruation, and n at in raiſing oꝛ depꝛel⸗ 

ſing the pole of the Globe, you mult a | 2 7 Zenith ſo far 
2 a e 

a 5 os the Dole is 1 
Poaize wch is latitude of fthe Zenith! ze ( 


Ss 9 houre of che d or any anni 


Tof 1d the Po les heĩ 
»;alitude, = regardi 


tall poſition of the Magnet, ſo chat) kn e di- . 
ſtance of time between the { d obſcrumtions,. f 
Lihooad there be owe vitfcultis in-gining the rue time of || 


any obſcruations ac the Sea, by reaſox 1 pela R ions ot 
Yoztzons, and of the ncedleſſe variation, pet it is a matter molt 
eaſie by a good houre glaſſe, halfe w aſſe, and minute glaſſe, 


ad find the poles height 
92 any fired Star, 


tudes, you may therefoꝛe bpon that gro an 
with great facilitie at any time by he , * 

in this lozt. - _ FR fo. 
_ Copiner in what plate af the d | 
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Sunne to agræ with the two 
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clination fox the ſame inſtant, then if betweene your obleruati- 


onstherebe an houre, two houres moze oz leſle at your pleaſure, 
as by your running glaſſes may be knowne, you mult allow fo: 
euerp houre : 5. deg. ofthe Equatoz, foz fo much aſcendeth ene- 
ty houre, and foz euery foure minutes one degree, and foʒ euery 
minute + of a degree, then knowing by this ozder how many de- 
grees tye Bunne is moued betweene your two obſeruations, 
vou mult vpon the parallel which yon 5 make two ere : 
many degrees a ſunder as the Sunne ha 
obſcruations, which may be done in this ſozt': * pl; oh 
Mt Gran or ne 
greeof t uatco2 is then vnder „ 0 
eee 
5 5 z and al A of 
the Equa nder Peridian, omany be paſt 
. helde the Globe N 


* be” 2 Py i | * 1 


n —4 
obleruattons, pou ett ring T4: be pms Aa to | ER 


note made vpon your parallell, there holding the Slobe ſteadie, 
the Quarta altitudo, and marke agreeing in altitude, being 1 
Warta altitude tu the ſecond note, that doe allo agree 


yorir fozmer obferned altitude, then doth the Globe ſkand ithis 
true Elevation, if not, vou mult eleuate oz depꝛeſſe the Pole by 
diſcretion, vntill you bꝛing the two oblernod altitudes of — 
which you made vpon ye 
ll, and then is the Pole at his true eleuati 
at is ſpoken at the mne, the like may be done by any 
| hone fired Starre. 4 hold this concluſion to be very necel- 


mh pleaſant, and eaſie foz the Scamans purpoſe. 0 
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